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1.0 INTRODUCTION

The Dallas Housing Authority (DHA) has commissioned Camp Dresser and McKee Inc. (CDM) to
perform an investigative study of its West Dallas Development and to evaluate risks of adverse health
effects to its residents. The West Dallas Development is a 460 acre area comprised of 3500 housing
units and is the target of a revitalization plan being implemented by the DHA. The DHA West Dallas
Site is bounded by Westmoreland Road to the west, Hampton Road to the east, Canada Drive and the
West Fork of the Trinity River to the north and Singleton Boulevard to the south as shown in Figure
1-1.

The DHA’s West Dallas Development has had a history of lead contamination which has generally
been associated with the operations at the RSR facility located at the corner of Westmoreland Road
and Singleton Boulevard. For many years, various organizations and regulatory agencies such as the
Environmental Protection Agency {(EPA) and the DHA have expressed concern regarding the degree
of contamination currently at the West Dallas Development despite site cleanup activities conducted in
the area in the mid 1980’s.

A previous report, "Site Investigation at West Dallas Development-Status Report” (CDM 1992)
identifies and delineates areas where contamination exists. The purpose of the present analysis is to
use the data reported in the Status Report to quantify the potential for adverse health effects to
residents of the West Dallas Development by developing a human health risk assessment.
Furthermore, recommendations and rationale for cleanup levels at the site will be presented in this

analysis.

1.1 PE OF AN HEALTH RISK A MENT

The overall approach to the human health risk assessment follows guidance provided in "Risk
Assessment Guidance for Superfund: Volume I - Human Health Evaluation Manua! (Part A)"
(USEPA 1989a). This document provides guidance on evaluating available data and identifying
chemicals selected for quantitative analysis, developing exposure scenarios that depict expected

exposure conditions and intakes, assessing toxicity of chemicals under expected exposure conditions,

1-1
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and combining this information to estimate health risks. In addition, site-specific exposure parameters

are incorporated into this analysis.

Additional EPA guidance documents are used to evaluate potential adverse effects from exposure to
lead. These include "Users Guide for LEAD: A PC Software Application of the Uptake/Biokinetic
Model Version 0.40" and "Technical Support Document on Lead” (USEPA 1990a and b). Use of the
Uptake/Biokinetic Model is discussed in Section 4.5 of this document,

1.2 UNCERTAINTY/SENSITIVITY ANALYSES

To perform a risk assessment it is necessary to make numerous quantitative assumptions regarding the
type and extent of exposure that an individual may receive and the amount of exposure necessary to
elicit an adverse health effect. There is some uncertainty associated with each estimated exposure
value or toxicity criteria. In this risk assessment, uncertainties are addressed qualitatively in each
major section of the report. A review of the uncertainties associated with many of the selected
parameters indicates that the values selected tend to overestimate, rather than underestimate,
exposure. Thus, the selected values are considered "conservative”, or more likely to be over-, rather

than underprotective for potential receptors,

Some exposure parameters or toxicity criteria have a greater numerical impact on the outcome of the
risk assessment than others. The outcome of the risk assessment is considered to be more sensitive to
these parameters or criteria. A sensitivity analysis is included in Section 4.6.3 which evaluates the
impact of using average or maximum values of lead levels in tap water. In Section 7.0, a discussion

of the impact of implementing a range of lead cleanup levels is presented.

1-3
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2.0 SITE SETTING

2.1 SITE BACKGROUND

Based on a review of aerial photographs of the area, the area now occupied by the West Dallas
Development was relatively undeveloped prior to 1942. An increase in the number of private
residences occurred between 1942 to 1951. Prior to its current development, the West Dallas Site
consisted mostly of privately owned residences. Industrial facilities were to the south of Singleton
Boulevard. A 1958 photograph shows the site after development of public housing. This
configuration is very similar to its present condition except for the strip mall presently at the corner

of Singleton and Hampton. (Refer to maps for present condition).

Aerial photographs of the site also identify areas of excavation and, consequently, potential areas for
past disposal of contaminated fill. During the period from 1942 to 1951, aerial photos indicate that
excavation occurred in the area south of what is currently Bickers Street, on either side of
Kingsbridge Street, and in the vicinity of West Lagoon. Aerial photographs also indicate excavation
occurred at the northeast corner of Fishtrap Road and Dennison Street and along Hampton Road.
The excavation was associated with sand and gravel mining, which was typical in the area. No
evidence of excavation in the northeast of the site was apparent from the aerial photographs. This
area of the site is a potential location for a new DHA office building.

The DHA’s West Dallas Development has been the subject of concerns regarding human and
environmental exposure to lead contamination dating back to the early 1970°s. The primary focus of
previous investigations was lead deposition on surrounding soils from the RSR smelter and use of

smelter wastes (e.g., slag and battery chips) as fill material in local neighborhoods.

The RSR facility, a secondary lead smelter, was operated by various entities since it began operation
in 1934 as Murph Metals. In 1971, RSR acquired the facility from Murph Metals. In 1975, RSR
installed its tallest stack on the smelter and agreed to pay fines for pollution violations and install
pollution abatement equipment. In September 1983, RSR sold the facility to Murmur Corporation
pursuant to a divestment order from the Federal Trade Commission. The Murmur Corporation,

which operated the smelter for less than a year, was closed due to its inability to secure an operating

2-1
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permit from the Dallas Board of Adjustment. The facility closed February 1984 and was legally
prohibited from operating by a court order in February 1985.

In the mid 1980’s, a court order mandated that RSR/Murph Metals conduct cleanup or remedial
activities at the RSR smelter facility and surrounding area. Remedial activities have included a 40
acre area within a half-mile radius of the smelter including a 200 x 400 foot area at the Boys and
Girls Club on Singleton Boulevard. The 40 acre area included both residential and public housing.
For remedial purposes, this area was divided by EPA into Zone A and Zone B based on soil
analytical results. Remediation of Zone A, which is just north of the smelter, required excavation of
the top 6 inches of the soil and replacement with clean fifl. Selected areas in Zone B, such as
playgrounds, required removal of surface soil and replacement with clean fill. Excavated soil was
classified as Class II industrial waste and transported to the Pleasant Run Road disposal facility near
Wilmer, Texas. The City of Dallas was made the responsible party for maintenance and monitoring
of this facility for the next 30 years. The 1900 cubic yards of soil excavated from the Boys and Girls
Club property was classified as hazardous waste based on extraction procedure (EP) toxicity testing.
The soil was, therefore, transported to a Class 1 hazardous waste landfill in Robstown, Texas for

disposal.

Even after the cleanup activities of the mid 1980’s, there has been continued public concern about
lead contamination that may still exist in and around the West Dallas Development. There have been
several studies conducted since the mid 1980’s to assess potential environmental contamination and
human health concerns (e.g., blood levels of lead in children).

In a 1982 study (Von Lindern), nearly 14 percent of the children residing within a one-mile radius of
the smelter had blood lead levels exceeding 25 pg/dL, the level Center for Disease Control (CDC)
associated at that time with lead toxicity. Average blood lead levels within a half-mile radius of the
RSR smelter were 20.1 pug/dL.

According to the 1982 study, paint was dismissed as a significant source of lead to children in this
area. Soil and air lead levels were determined as the predominant sources of excess absorption.
Principal sources of this lead were the RSR smelter and high traffic density on area streets. Their

relative contributions to blood lead were estimated as 90 and 10 percent respectively.

2-2
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Blood screening of individuals (children and pregnant women) as conducted in 1984 as a result of a
court order mandating remediation of RSR soil. The results of this study are similar to the 1982

study.

2.3 FISHTRAP LAKE STUDIES

Fishtrap Lake and West Lagoon, which are located at the West Dallas Development, have been the
subject of two previous studies conducted by Terra-Mar, Inc. (1987) and Carter & Burgess/
WAPORA, Inc. (1985). Fishtrap Lake covers approximately 21.2 acres and has a maximum depth of
6 feet. It is located in the southeast corner of the development area and is a storage area for local
stormwater runoff. The West Lagoon, located south of Bickers street and west of Kingbridge Street,
serves as a storinwater retention pond in which rain water runoff collects and also accepts overflow

from Fishtrap Lake and ultimately routes the water to the Trinity River.

In the Carter & Burgess/WAPORA, Inc. study entitled, LAKEWEST-Fishtrap Lake Analysis,
sediments, water and fish tissues of Fishtrap Lake and the West Lagoon were sampled. Several
parameters were measured such as fecal coliform, dissolved oxygen, biological oxygen demand, and
metals (e.g., lead, cadmium, chromium, copper, mercury, nickel and zinc). All fish tissue and water

samples were within the acceptable limits based on reference data for these media.

All sediment samples were analyzed for total lead, while priority pollutant metals were analyzed in
only cne sample from both the lagoon and lake. Sediment samples were taken from 10 locations in
the lake and one location of the lagoon as shown in Figures 4-5 and 4-6. At each location, sediment
samples were taken from various depths (6 inches, 12 inches, 18 inches and 24 inches) resulting in a
total of 24 samples collected. Lead content in the surface samples ranged from 12.1 to 1470 mg/kg.
Tissue samples from four species of fish were also collected and analyzed for lead content. Lead
concentrations were all below analytical detection limits (the highest limit of detection was 0.1
mg/kg). The report concludes that fish caught from the lake do not pose a hazard to humans based

on comparison with lead concentrations in "fish market canned fish" (Appendix A, p. 18).
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Current recreational facilities at the lake include concrete walkways and picnic tables. Tall weeds
around the periphery of most of the lake present a physical barrier. Therefore, the lake is commonly
inaccessible from the shore. The Carter Burgess/WAPORA (1985) report is attached as Appendix A.

24
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3.0 DATA EVALUATION

This section discusses the sampling data available for use in this analysis and methods used to select
chemicals for quantitative evaluation. The purpose of this process is to ensure that only those
chemicals that may be attributable to the RSR facility and that are likely to contribute to risk based on

potential for release and on toxicity are carried through the risk assessment process,

Section 3.1 presents a summary of sampling data. Section 3.2 discusses areas of unusually high lead
levels. Contaminants of concern are identified in Section 3.3. Background levels of lead and arsenic

are discussed in Section 3.4, and uncertainties are presented in Section 3.5.

3.1 SUMMARY OF SAMPLING DATA

Samples for analysis were collected from various areas of the DHA site from the following media:
surface and subsurface soils, indoor dust, tap water, and ground water. Surface soil samples were
collected along a 300 foot grid pattern to a depth of 18 inches. Soil samples were tested for lead,
arsenic, and cadmium, since these are contaminants historically identified with smelting processes.
Dirt and tap water samples were collected at random, but were taken from units representative of both
occupied and unoccupied status. First draw tap water (e.g., water that had been standing in the
pipes) was sampled for lead and copper, contaminants that commonly leach from deteriorating
plumbing (see Section 4.5.2.2 for results). Methods for sample collection, processing, analysis, and
verification entailed rigorous protocols which are discussed in detail in the report titled, "Site
Investigation at West Dallas Development Status Report,” (CDM 1992). Validated sampling results
from surface and subsurface soils were entered into a database to allow various statistical analyses. In
addition, historical data collected from air monitors around the area of concern were entered into a
database. These data, collected by the City of Dallas from the early 1970s to 1991, are discussed in
Section 4.4.3.

In general, soil lead concentrations are highest in the southwest corner of the West Dallas
Development and decrease in the northeast and east directions. Also, lead concentrations tend to be
highest in the 0-1 and 1-2 inch depth intervals and decrease with increasing depth. The shallower

sampling depths are likely indicative of surface deposition {e.g. from a sinelter), while deeper samples
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are more likely to represent contaminated fill. Results of the scil sampling are discussed in Section
4.5.2.1. A complete listing of soil samples, including sample results for all grid locations in the
primary grid (PG) and secondary grid (SG) samples, may be found in "Site Investigation at West
Dallas Development-Status Report” (CDM 1992).

3.2 A HI LEAD LEVE

Four areas of the site were found to have relatively high lead concentrations (greater than 500 to 1000

mg/kg). These areas include:

* Grid locations PG-210 and SG-11 — west of the intersection of Kingbridge and Morris
(approximately 5000 and 1000 mg/kg, respectively);

 Grid locations PG-286 and PG-275 — south of Bickers near Delhi and Baker Streets
(approximately 1000 mg/kg, each);

¢ Grid location PG-325 — in front of the Boys and Girls Club on Singleton (approximately
1000 mg/kg); and

¢ Grid locations PG-311 and PG-312 — at the intersection of Toronto and Pointer
(approximately 600 and 700 mg/kg, respectively).

Al grid locations for primary and secondary samples are shown in Figure 1-1.

3.3 CONTAMINANTS (METALS) OF CONCERN (COCs)

CDM has sampled the site for lead, arsenic, and cadmium. These metals are the most likely to be of
concern due to their toxicity. Most of these samples did not have detectable levels of either arsenic
or cadmium, whereas virtually all samples had measurable levels of lead, many of which exceeded
values considered as background for the Dallas area. According to the EPA, background soil iead
levels in the Dallas area are 80 to 90 mg/kg (Ross 1992}, CDM sampling in two off-site areas,
Forest Green Manor and Audelia Manor, indicated arithmetic mean averages of 35 and 64 mg/kg,
respectively. Samples in which cadmium was detected generally had levels of 1 to 2 ppm.
Measurable levels of arsenic showed much more variability, but were consistently much lower

(usually by more than an order of magnitude) than levels of lead in the same sample. These results
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indicate that lead is the primary metal of concern. This metal is, therefore, the only COC and is the

focus of this report.

A screening (worst case) characterization of risk from potential exposure to arsenic was performed
based on a soil ingestion pathway. CDM on-site sampling data were used for this analysis. A
conservative detection limit for arsenic of 10 ppm for the XRF method was assumed, since a
detection limit for arsenic by this method has not been quantified. Many of the samples did not
contain measurable levels of arsenic, but were conservatively assumed to contain one-half of the
assumed detection limit, or 5 ppm. Analysis of these data indicated a 95 percent upper confidence
limit on the geometric mean of 5.6 ppm arsenic. As indicated in Section 3.4.2, this arsenic level is

essentially the same as the estimated natural background for arsenic in the western United States.

If one assumes that this level of arsenic is present on-site and that an individual might ingest 100 mg
of soil per day for a lifetime, a conservative upper bound on potential cancer risks may be estimated

as follows:

IR x CS
BW

= Risk = 1.4 x 10°*

Where: IR = ingestion rate (100 mg/day)
CS = chemical concentration in soil (parts per 10°)
SF = oral slope factor for arsenic (1.75 (mg/kg/day)’, pending)(USEPA 1991b)
BW = body weight (70 kg)

Given the inherent conservatism in this analysis, the actual risk is unlikely to be greater, and likely to
be less than that estimated. The estimated risk is within an order of magnitude of the EPA
benchmark risk of I x 10°, and EPA has advised risk managers that arsenic risks from ingestion may
be revised downward by an order of magnitude due to uncertainties in current knowledge of arsenic
metabolism (USEPA 1991a). Clean-up levels at Superfund sites have recently been set at levels of 70
to 100 mg/kg for arsenic in residential soils (USEPA 1990c). Arsenic does not appear to be of
concern for the DHA property.
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3.4 BACKGROUND LEVELS OF LEAD AND ARSENIC

3.4.1 BACKGROUND LEVELS OF LEAD

Background levels of lead in soil vary widely from place to place because the primary source of lead
in the environment is anthropogenic emissions to the atmosphere (ATSDR 1990). Soil derived from
crustal rock generally contains < 10 to 30 mg lead/kg soil. Shacklette and Boerngen (1984) collected
surficial soil from the conterminous United States and reported that the geometric mean levels for all
samples was 16 mg/kg, while for the western United States the level was slightly higher (17 mg/kg).
In contrast, studies of urban areas in Maryland and Minnesota indicate that these areas have soil lead

levels from 20 to 700 mg/kg mostly due to anthropogenic sources (ATSDR 1990).

3.4.2 BACKGROUND LEVELS OF ARSENIC

Levels of arsenic in soil are also variable, with content of virgin soils reported between 0.1 and 80
mg/kg and averaging about § mg/kg (ATSDR 1989). The reported value in soils from the
conterminous United States was 5.2 mg/kg, and from the western United States, 5.5 mg/kg. Both of
these values are geometric means (Shacklette and Boerngen 1984). These background levels are
similar to that estimated for the average arsenic concentration in the DHA area. There is no

indication that arsenic levels are significantly elevated.

3.5 UNCERTAINTIES

USEPA (1989a) states that only those chemicals that can be attributed to site-related activities, that
are present at levels elevated above background and that are significantly toxic at the observed
concentrations, should be evalnated in a risk assessment. Although the available data for background
levels of lead in West Dallas are limited, there is no doubt that some areas of the DHA West Dallas

Development site exceed background levels.
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Site-specific data for background levels of arsenic are nonexistent. Levels of arsenic measured onsite,
however, are generally quite low and similar to regional background estimates. It is unlikely that
arsenic concentrations in soil are significantly elevated and contribute to potential risk of adverse

effects.
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4.0 EXPOSURE ASSESSMENT

Exposure assessment is an evaluation of possible exposed populations and of the magnitude,
frequency, duration and routes of exposure. The objective of this exposure assessment is to evaluate
a reasonable maximum exposure (RME) that may occur in a population at the DHA site as a result of
exposure to lead. An RME is defined by USEPA (1989a) as the highest exposure that is reasonably
expected to occur at a site. To achieve conservative yet realistic exposure estimates, a combination of
upper range (e.g., 95th percentile) and average values for exposure parameters are combined to

estimate an exposure in the upper range of those possible.

In this chapter the demographics of the DHA site and adjacent areas are discussed in Section 4.1. In
Section 4.2 a site conceptual model is presented depicting potential exposure pathways and receptors.
Section 4.3 discusses potential exposure pathways and indicates those that will be quantified. Section
4.4 identifies receptors for which exposure will be quantified. Use of the Integrated Uptake
Biokinetic Model to quantify exposure is discussed in Section 4.5.

4.1 AREA DEMOGRAPHICS

4.1.1 GENERAL POPULATION CHARACTERISTICS

Portions of three different federal census tracts are included in the DHA site. Census information

from the 1990 census indicates the following concerning the populations in these tracts:

* A large majority of the housing units are rentals and the vacancy rate is very low;
® The majority of households are families;
¢ The largest age group is 5 to 17 years old (average 32 percent of the population); and

¢ An average of 11 percent of the population is under 5 years old, with 264 children under
age 5 in tract 102, 21 in tract 103, and 292 in tract 104. In adjacent tracts 101.01 (east of
the site) and 105 (west of the site) there are 311 and 203 children, respectively, in this age

group.

* [Numbers of women age 18-45 (child-bearing age) in 102, 103, and 104.}

4-1
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4.1.2 SUBPOPULATIONS WITH POTENTIAL FOR HIGH EXPOSURE

Children under the age of 6 are considered the most sensitive to the toxicological effects of lead (see
Section 5). The behavior of young children, including the propensity for hand to mouth activity, is
expected to increase exposure in this age group. Young children will ingest soil and dust particles
clinging to hands, toys, and other objects that are mouthed. Further, children are physiologically
more susceptible to lead exposure. They tend to absorb much more of the lead which is ingested, and

their developing nervous systems appear more sensitive to neurologic damage.

For these reasons, children are considered the most important receptors for lead exposure. Because
over 500 young children are likely to live in DHA housing (Section 4.1.1), children are the primary
focus of this risk assessment. Protection of this subpopulation is expected to also protect older

children and adults.

Specific populations of young children living in DHA housing may be at higher risk. Because of the
large numbers of children expected in this area, it is reasonable to define specific exposure units
based on probable differences in potential for lead exposure (Section 4.5.2.1). By considering such
subpopulations, the risk assessment avoids underestimating risks for part of the population by

averaging their exposures in with those of other children less at risk.

Further, a day care facility in the northeast corner of Area 3 is still in use, with an enrollment of
approximately 50 children up to the age of 3 years. The area around the facility has been sampled,
with highest nearby soil lead measurements of approximately 535 and 565 mg/kg (CDM 1992), If
children were exposed to these soils, particularly in a playground setting, there would be the potential
for increased blood lead levels. Grounds of the facility have also been tested for soil Jead, and the
EPA states that playground soil does noﬁ)é(oei‘lq;ead levels above background. The facility, however, is
not fenced and there is the potential that a child could encounter contaminated soil. CDM personnel
that are often at the DHA site indicated that the facility is within 75 feet of CDM soil sampling grid
point 258, with soil lead levels of 535 mg/kg. It should be noted that the day care facility plans to
close in the fall of 1992, due to potential plans to tear down and rebuild this portion of the DHA site
(Whitehead 1992).
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4.2 SITE-CONCEPTUAL MODEL

Figure 4-1 is a site conceptual model developed for the DHA site, showing potential exposure
pathways and receptors. Only those pathways expected to be complete, however, are considered

quantitatively. These pathways are highlighted in red in Figure 4-1.

An exposure pathway is considered complete if there is a chemical source, a method by which the
chemical is released to the environment, an environmental transport medium such as water or air, a
point of potential contact between a receptor and the contaminated medium, and an exposure route at

the contact point.

4.3 EXPOSURE PATHWAYS

4.3.1 INHALATION OF AMBIENT AIR AND DUST

Lead released directly to the air by currently existing emission sources or resuspended from
contaminated soils is available for inhalation by individuals in the area. Lead in soil may be
resuspended as particulates in air by wind erosion or pedestrian/vehicular traffic. Lead inhalation,
both indoors and outdoors, is a complete pathway which is quantitatively evaluated for infants and
children. In figure 4-1, this pathway is traced from the source, through the primary transport

mechanism (air emissions), to receptors (young children) via inhalation.

4.3.2 INGESTION OF SOIL, DUST, OR PAINT CHIPS

Historically, air-borne lead emissions from the RSR Smelter, from auto exhaust, and possibly from
other sources, have been deposited onto soils in the DHA public housing areas. Because of the
immobility of lead in soil, much of this lead has remained in these areas at or near the soil surface
(CDM 1992).

Incidental ingestion of lead contaminated soil and dust is a significant route of exposure, especially for
young children who are the most sensitive target population. Children may ingest contaminated soil

or dust by normal mouthing of soiled objects or their hands (Mahaffey 1978, Schaum 1984). Adults
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may inadvertently ingest contaminated soil during activities such as gardening, and may ingest dust
while engaged in general household activities. This pathway can be traced from air emission to soil

via wet/dry deposition, and to receptors via incidental ingestion (Figure 4-1}.

In addition, particularly in older homes, wall paint may be contaminated with lead. As this paint
deteriorates, it chips and thus becomes available for ingestion, particularly by young children.
Deteriorating paint also contributes to the amount of lead in house dust. Ingestion of soil, dust, or
paint chips is quantified as an exposure pathway. The DHA site and adjacent neighborhoods were
developed in the early 1950s. It is likely, therefore, that paint used in these units was lead based and
that exposure may occur by this route (ATSDR 1990). The paint pathway is depicted separately from
smelter emissions from the paint source in the home through housedust and to receptors via incidental

ingestion (Figure 4-1).

4.3.3 NORMAL DIETARY CONSUMPTION

Lead is ubiquitous and may be introduced into dietary items by numerous methods including
atmospheric deposition, treatment with lead-based pesticides, and leaching from containers during
packaging and handling. Based on data from studies of food consumption patterns and lead levels in
various foods, the USEPA and FDA have established reference values for lead contents of typical
diets for children and adults (USEPA 1986a). Therefore, exposure via this route is quantified for the
target populations, to ensure that baseline lead exposures are included in the assessment. Dietary lead

is considered a mon-site related source and is included in Figure 4-1 as a separate exposure media.

4.3.4 CONSUMPTION OF FISH, GROUNDWATER, AND HOMEGROWN PRODUCE

Historically, sediments in Fish Trap Lake may have been contaminated with lead by direct deposition
of air-borne contaminants or by run-off from adjacent contaminated soils. Fish may accumulate this
lead through direct uptake from surface water and sediments. On-site monitoring indicates, however,
that fish from the local lake contain very low levels of lead (all below analytical detection limits of
0.1 mg/kg wet weight) (WAPORA 1985). This indicates that lead in fish from the lake occurs at
lower levels than those assumed for general dietary concentrations (0.1 ppm) used in this assessment.

Therefore, this exposure pathway is considered incomplete. The biokinetic model used in this
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analysis includes default values for lead levels in food. These are discussed in Section 4.3.2.3. A
sensitivity analysis assuming ingestion of local fish is presented in Section 6.4. The fish pathway can
be traced in Figure 4-1 from air emissions, to surface water/sediments, to fish, to receptors via

ingestion.

Produce may become contaminated as explained in Section 4.2.3, or by uptake of lead from
contaminated soils. On-site observation has indicated that the area of concern is not conducive to
large-scale gardening and no such gardens have been observed. In addition, the DHA actively
discourages vegetable gardens (Henderson 1991). Homegrown produce is not expected to be a
significant part of the diet and consumption of homegrown produce will not be quantified as an
exposure pathway. The produce pathway is illustrated in Figure 4-1 starting with air emissions,
followed by deposition directly onto plants or onto garden soil with subsequent plant uptake.

Receptors are exposed by ingesting produce.

Because on-site sampling of groundwater has shown that lead levels are quite low (less than the
detection limit of 20 pg/L), and because all residents are connected to city water, on-site groundwater
will not be considered as a drinking water source for this assessment. The pathway is incomplete
both due to the apparent lack of leaching of lead from surface and subsurface soils to groundwater
and because the shallow aquifer is not used for drinking water. The groundwater pathway is traced
from air emissions, to soil by deposition, to groundwater by leaching and to receptors via ingestion of

groundwater {Figure 4-1).

City water does, however, contain small amounts of lead, and additional lead could be leached from
water pipes soldered with lead-containing solder. This could be a significant source of lead exposure
and is quantified. This pathway is not specificatly shown in Figure 4-1, but is instead included in

dietary and related sources.

4.3.5 DERMAL ABSORPTION THROUGH CONTACT WITH SURFACE OR
GROUNDWATER OR SOIL AND DUST

The extent of any absorption of lead across the skin would be dependent on the concentration of lead
in the water and the absorption rate of lead through the skin. The level of lead in surface and

groundwater is very low, less than 1 and 20 pg/L, respectively (WAPORA 1985 and CDM 1992). In
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addition, inorganic lead in solution is very poorly absorbed through the skin (0 to 0.3 percent of
administered dose) (USEPA 1990b). Absorption from soil and dust can be expected to be even
lower, Exposure via this pathway is thus unlikely to be significant and will not be quantified. This
pathway follows those for surface and groundwater contamination, then traces to dermal contact with

contaminated water as a route of exposure (Figure 4-1).

4.4 POTENTIAL RECEPTORS

An increasing body of evidence suggests that young children (0 to 6 years of age) are particularly
susceptible to adverse effects following chronic, low-level exposure to lead. These effects, primarily
neurological, are associated with both pre- and postnatal exposure and include mental deterioration,
aggressive behavior, sleeping difficulties, and lack of motor coordination or sensory perception
(Tsuchiya 1986). Moreover, large numbers of young children currently live in DHA housing
(Section 4.1.2). Therefore, young children are identified as potential receptors for lead exposure in

this analysis.

Maternal exposure to environmental lead has been associated with increased lead in cord blood and
the placenta (Sager et al. 1986). In addition, there is good correlation between lead concentrations in
the blood of mothers and neonates indicating that there is only a slight barrier for placental transfer of
lead (Tsuchiya 1986). The large numbers of women of child bearing age currently living in DHA
housing (Section 4.1.2) suggest a potentially large neonate population at risk from exposures via
maternal blood lead. Therefore, the neonate receiving lead via placental transfer is a potential

receptor in this analysis.

4.5 THE INTEGRATED UPTAKE BIOKINETIC MODEL FOR LEAD

4.5.1 APPLICATION OF THE INTEGRATED UPTAKE BIOKINETIC (IUBK) MODEL

Empirical data suggest that the threshold for noncancer effects of lead in infants and young children
may be very low or non-existent (USEPA 1984 a,b). EPA has declined, therefore, to develop an oral
reference dose (RfD) for lead since an RfD) is based on identification of a no observable adverse

effect level (NOAEL) for a particular chemical and endpoint. Blood lead levels however, have been
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correlated with subtle neurotoxic effects and provide a useful biological marker of exposure and
potential health hazards (see Section 5.2). The Office of Air Quality Planning and Standards
(OAQPS) has developed a model (USEPA 1990a) that allows prediction of blood lead levels as
described below. Development of the computer implementation of the model is under the direction of
the USEPA Environmental Criteria and Assessment Office (ECAQO).

The purpose of the Integrated Uptake Biokinetic Model (IUBK model) is to estimate age-specific
blood lead levels associated with total lead uptake in children from intake via diet (in foods and
water), inhalation and ingestion of soil, dust, and paint (USEPA 1990a and b). The model focuses on
blood lead levels in 0 10 6 year old children because they are the receptors most vulnerable to the
neurotoxic effects of lead which may occur at low chronic doses (see Section 4.3). The model also
accounts for blood lead which may be transferred from a mother to a fetus across the placenta. The
IUBK model utilizes site-specific data and/or default values for lead levels in each medium. This
information, when combined with information on behavioral and physiologic parameters, may be used
to estimate rates of lead uptake into the blood (USEPA 1990b).

4.5.2 INPUTS TO THE IUBK MODEL/EXPOSURE POINT CONCENTRATIONS

4.5.2.1 Lead Levels in Dust and Soil

The most desirable input is that obtained from adequate site sampling data. "Adequate” infers that
data are sufficient to derive reasonable estimates for the long-term average concentrations of lead at
places where human contact is likely. The model accounts for exposure via outdoor soil, as well as
indoor dust. If indoor levels are not available, the outdoor levels may be related to indoor levels by
an empirically derived conversion factor (USEPA 1990a). Although transport of lead from outdoors
to indoors may account for much indoor air lead, the transport processes are complex and vary from

site to site.
Soil

To facilitate analysis of soil exposure point concentrations, the DHA site was divided into three

distinct areas, shown in Figure 4-2. Area 1, farthest from the source, is east of Kingbridge and north
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of Fishtrap Lake, and otherwise bounded by the site boundaries. Area 2 is bounded by Singleton
Boulevard (south), Pointer (west), Bickers (north) and Kingbridge (east). Area 3, which is nearest the
RSR facility, is bounded by Singleton (south), Westmoreland Road (west), Bickers (north) and Pointer
(east). These divisions were made on the basis of occupied vs. unoccupied areas, locations thought to
have received greater impact from the smelter and convenient local boundary features. The divisions
may be taken as subareas which differ significantly in terms of lead exposures. Within a given

subarea, exposures are believed to be relatively homogeneous.

Using log transformed grid point sampling data for each area, the geometric means and 95 percent
upper confidence levels for soil at a depth of 0 to 1 inch were determined. Surface contamination is
judged most appropriate for assessing current exposures; however, comparative analyses are also
included using sampling data from 1 to 2 inches and 2 to 6 inches. These sampling data and

comparative analyses are listed in Appendix B.

The 95 percent upper confidence levels of soil lead in 0 to 1 inch samples were used in the model to
predict blood lead levels for O to 6 year olds in each area. A dual analysis of Area 3 data was
performed due to the large variability in the data. Of 36 total soil samples in the 0 to 1 inch range,
12 exceeded 500 mg lead/kg. Locations of these sampling points are illustrated in Figure 4-3. These
higher level samples, clustered primarily in the northern portion of the area (all of which is fenced
and uninhabited), resulted in a geometric mean soil leve! that was higher in this subarea and not a
reflection of potential exposure concentrations in the area as a whole, Therefore, an analysis of soil
sampling data using soil levels of 500 mg/kg or less was performed (referred to as 3a), as well as an

analysis of those soil levels exceeding 500 mg/kg (referred to as 3b).

Tables 4-1 to 4-4 provide soil data included in exposure point concentrations for each area. Figures
4-4 to 4-7 show normal probability plots for log transformed soil lead levels used in the model. Plots
that approximate a straight line indicate a log normal distribution. Exposure point concentrations used
are provided in Table 4-5.

In Area I, the exposure point concentration is 93 mg/kg, with a range of values from 15 to 241
mg/kg. Only two values exceed 150 mg/kg. The upper confidence limit on the geometric mean and

range of values is similar to that expected for urban background. It appears that this area of the site
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TABLE 4-1

ANALYTICAL RESULTS - PRIMARY GRID SURFACE SOIL SAMPLES - 0 to 1 INCH
DALLAS HOUSING AUTHORITY - AREA 1

;| SAMPLE.
o
 E—
PG-016 4“4 |pGos1 85 |PG-083 20 | PG-1I5 21| PG-155 41
PG-017 15 |PG-053 49  {PG-08S 120 | PG-116 4 | PG-157 61
PG-018 141 PG-055 150 PG-087 74 PG-117 27 PG-163 67
L[ rows 36 {PG-060 41 |pGoss 73 | PG-118 64 | PG-165 73
PG-026 109 PG-061 36 PG-090 99 PG-120 72 PG-172 60 |
PG-027 54 PG-062 35 PG-092 41 PG-127 49 PG-173 68
PG-029 75 |PG-064 49 |PG-094 45 | PG-130 61 | PG-185 54
PG-035 41__ |PG-068 87 |PG-096 51 | PG-133 21| PG-187 0 |
PG-036 8 |PG070 85 |PG097 6 | PG-135 52 | PG-188 s |
PG-037 50 PG073 52 PG-098 53 PG-136 138 PG-191 61
PG-039 75 PG074 52 PG-100 126 PG-137 41 PG-192 35
PG-041 47 PG-075 68 PG-108 47 PG-138 123 PG-193 102
PG-047 41 PG077 74 PG-110 59 PG-147 73 PG-195 45
PG-048 65 PG079 52 PG-112 60 PG-153 2 PG-202 93
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ANALYTICAL RESULTS - PRIMARY GRID SURFACE SOIL SAMPLES- 0 to 1 INCH

TABLE 4-1 (Cont,)

DALLAS HOUSING AUTHORITY

215

94

PG-206 241 PG-223 96 PG-248 BB
PG- 211 77 PG-230 86 PG-249 60
PG-220 116 PG-231 65 PG-266 138

11 4
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TABLE 4-2

ANALYTICAL RESULTS - PRIMARY GRID SURFACE SOIL SAMPLES - 0 to 1 INCH
DALLAS HOUSING AUTHORITY - AREA 2

SAMPLE | TOTAL | SAMPLE
D | LEAD | D [
i B B | Ky L
AREA 2

PG-207 88 |pG-242 233 [PG-265 196 PG-295 124
» |_PG208 84  |PG-243 45 |pGam 189 PG-297 408
* 1 rG209 112 |PG-244 48 |PG278 169 PG-303 198

PG-210 626  |PG-245 135  |PG279 t64 PG-304 248

PG-224 176  |PG-246 122 |PG-280 67 PG-305 224

PG-225 124 |pG-247 272 |PG-281 66 PG-313 289

PG-226 105 |PG-260 181 |PG-282 294 I

PG-227 22 [PG26l 28 |PG-291 301

PG-228 8 |pG-262 300 |pG292 116

PG-229 13 |pG263 98 |pG-293 198

G241t | 198 |PG-264 76 |PG-294 268 .
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TABLE 4-3

ANALYTICAL RESULTS - PRIMARY GRID SURFACE SOIL SAMPLES - 0 to 1 INCH

DALLAS HOUSING AUTHORITY - AREA 3

TOTAL.

PG-259 176 PG-297 408 PG-308 63 PG-317 83 PG-323 134
PG-276 344 PG-299 20 PG-309 64 PG-318 18

PG-288 82 PG-301 457 PG-310 63 PG-319 290

PG-289 238 PG-302 397 PG-315 49 PG-321 83

AREA 3B

PG-258 535 PG-275 1408 PG-287 836 PG-311 610

PG-273 763 PG-285 568 PG-298 569 PG-312 135

PG-274 579 PG-286 1481 PG-300 602 PG-325 1107 I

———
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TABLE 44

DALLAS HOUSING AUTHORITY

ANALYTICAL RESULTS - SECONDARY GRID SURFACE SOIL SAMPLES - 0 to 1 INCH

| SAMPLE

i
TOTAL

-LEAD

AREA 1 ARFA 2
SG-001 118 $G-002 234
S$G-004 126 SG-003 224
SG-005 85 SG-011 625
SG-006 76
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has received little impact from the smelter and may serve, at least for lead in soil, as a reference area

for lead exposures in the absence of smelter influences.

The exposure point concentration for Area 2 is 240 mg/kg with a range of 28 to 625 mg/kg. Only
one value exceeds 408 mg/kg. The upper confidence limit on the geometric mean is significantly
higher than that for Area ! using the Student’s t test (p < 0.05), suggesting that historical deposition
from the RSR smelter was substantial in this area. The exposure point concentration and the range of
individual values is, however, significantly below action fevels for residential soiis which have been
used at Superfund sites where lead was a primary concern. Area 2 can be viewed, then, as an area

where smelter impacts to soils are significant, but relatively minor.

Exposure point concentrations for Areas 3a and 3b are 336 and 1007 respectively. These
concentrations appear to reflect differences in soil lead levels in areas of greatest impact from
historical smelter emissions, where surface soil was removed and replaced (Area 3a), and where the
only efforts were to encourage grass cover (Area 3b). The results suggest that the removal action did
decrease lead concentrations in soil nearest the DHA property, but that, even so, the concentrations of

lead which remain are well above background.

In unremediated portions of Area 3, soil concentrations remain high, and this subarea can serve tc
estimate lead exposures to soils in areas of maximum smelter impact. This subarea, along with
subarea 3a are no longer inhabited, and the housing units are currently in a state of considerable
disrepair. Thus, any exposures suggested by this risk assessment would only apply to future residents

who might live in housing units after rehabilitation.

It should be noted that the small number of data points within Area 3b make it difficult to determine
if soil concentrations are actually Jog-normally distributed in this area. It is possible that using the
upper 95 percent confidence limit on the geometric mean underestimates actual exposures that might
occur in this area. However, where more data points are available, concentrations are log-normally
distributed (¢.g., Areas 1, 2, and 3a). It is likely that 2 larger sample size for Area 3b would reveal
a log-normal distribution. Moreover, exposures for Area 3b are predicted to exceed target criteria
(Section 6.3). Uncertainty in the exposure point concentration, due to the small sample size,

emphasizes the need for remediation in this area.
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Dust

Thirty-one indoor dust samples at separate rental units were taken at the DHA site by CDM. These
measurements varied considerably, ranging from < 1.0 to 101 pg lead/filter in occupied units and
from 96.3 to 6600 ug/filter in unoccupied units. Measurements in units of pg/filter are not directly
useable in risk assessment., Therefore, in 11 of the units, additional measurements, in units of mg
lead/kg dust, were taken. Using the 11 Jocations for which concentrations of lead in dust were
expressed in both units (ug/filter and mg/kg), regression analysis was applied to the data. The results
of the regression analysis allowed conversion of the remaining measurements, in units of ug/filter, to
units of mg/kg.

Of the 31 samples, 19 were from occupied units. Locations of all sampled units are shown on Figure
4-8; sampling results are provided in Table 4-6. The arithmetic mean of the 19 samples was derived
and used as model input. Use of the arithmetic mean is appropriate when sample numbers are limited
and variability is small, as in this case. Lead dust levels were directly related to housing conditions.
Mean lead dust levels in occupied dwellings was 141 mg/kg, while that in unoccupied dwellings was
1748 mg/kg. Dust lead measurements and the results of the regression analysis are provided in

Appendix C.

The high concentrations of lead in dust in unoccupied units suggests that workers entering old units
frequently could be at risk for excessive lead exposure. Since these older units are mostly scheduled
for demolition (Henderson 1992), it was not thought appropriate to include an analysis of risk for
workers involved in renovating currently abandoned units. If, however, attempts are made to reclaim

these units in the future, the issue of lead exposure to workers should be revisited.

The model allows input of age-specific estimates of lead intake from paint chips and incorporates
these values in the calculation of total lead uptake. For soil and dust, inhalation rates and incidental
ingestion rates by age may be included as default values in the model or they may be supplied by the
user. For this analysis, default values are accepted as appropriate since no site-specific information

for these parameters was available.
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TABLE 4-6

LEAD CONCENTRATIONS OF INDOOR DUST SAMPLES

RESIDENCE | TOTAL | LEAD | SAMPLE | RESIDENCE
“occurteD | LEAD - | @mgke § LD | occupED
==== PR (ug/Blter) R ' IR Y L

No 1854.0 1351 1D-18 Yes

Yes 19.8 138 1D-20 Yes 21 126

Yes 15.9 135 1D-21 Yes £9.3 184

Yes 10.2 131 1D-22 No 34 127

Yes <1.0 125 1D-23 No 1545 1146

Yes 52 128 1D-24 No 6600 4489
iDO7 Yes 24.6 141 1D-25 No 3675 2555
ID-08 Yes 4572 155 1D-26 No 5952 4061 I
1D-09 Yes 53 128 1D-27 No 1440 1077
1D-10 Yes 21.9 139 ID-28 QA/QC blank <0.1 <0.1 |
ID-11 Yes 343 147 1D-29 QA/QC biank <{.1 <0.1
iD-12 Yes 10.0 131 1D-30 No 1342 <0.1 E
ID-13 Yes 17.9 136 ID-31 No 3539 2465
D-14 Yes Not Analyzed iD-32 No 525 472
I1ID-15 Yes 21.2 139 ID-33 Yes 101 191
ID-16 Yes 6.4 129 ID-34 No 350
1D-17 No 96.3 .4 1D-35 NO_.- 442 417 E

AGADALLAS HOUSINGAT ADLESW-6.tb1
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4.5.22 lead Levels in Water

As previously stated, actual site monitoring data are preferable as input parameters. For drinking
water, sampling of water at the tap is preferable. In the absence of acceptable monitoring data, the
model uses a default value that assumes a mix of water sources including first draw, water flushed
from household plumbing and water from drinking fountains. First draw water is water which has
been in household pipes for several hours, while flushed water follows the removal of standing water.
A default value for daily water intake is supplied by the model, or this may also be user supplied.

Limited sampling of tap water was performed at the DHA site in 10 apartments, chosen at random
among uninhabited dwellings. These locations are shown on Figure 4-9. Dwellings representing a
range of house conditions on site, including gut rehabilitated, partially rehabilitated, and no
rehabilitation, were sampled. First draw water was collected and analyzed for lead and copper. In
the 10 samples, the highest lead level reported was 16 pg/L in an unrehabilitated apartment. There
did not appear to be a relationship between the condition of the house and the lead levels in tap water,
but the number of samples was too small to statistically evaluate the relationship between these
factors. Table 4-7 lists tap water concentrations and rehabilitation status of each sample location.
When sample size is small, it is not possible to adequately characterize the distribution of lead
concentrations. In this case, the arithmetic mean is to be used in exposure assessment (USEPA
1989a). The arithmetic mean of the 10 samples was derived (6.0 zg/1.) and used as an input
parameter to the model. A sensitivity analysis (Section 4.6.3) includes an analysis using the

maximum detected value in water,

4.5.2.3 Lead Levels in the Diet

Lead is present in many commonly consumed food items. The JTUBK model uses default parameters
for lead in the diet derived from FDA Market Basket Surveys. For example, the model assumes
dietary lead levels of 0.1 pg/gm food for a pregnant woman. These dietary values do not change
with increasing air, soil, or water lead levels since most individuals derive little of their dietary intake
from areas very near a lead source. This may vary on a site-specific basis, however, and alternate

diet values may be input to the model. Actual site-specific dietary lead levels are seldom available.
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TABLE 4-7

ANALYTICAL RESULTS
TAP WATER SAMPLES
Gut Rehab
TW-2 1.6 Gut Rehab
| TW-3 25 No Action
TW-4 1.7 " Partial Rehab
I TW-5§ <20 Made Ready!
TW-6 16.3 No Action
H TW-7 3.1 Made Ready
TW-8 6.7 No Action
TW-9 2.6 No Action
TW-10 12 No Action

! Cleaned and Painted Only.

A6Dales Housingudbe'd-T7. 1]
6100 =m
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In some instances these may be modeled for specific foods using atmospheric source/dispersion/uptake

models.

Because actual dietary lead levels for residents of DHA housing are not available, default parameters
for lead in the daily diet provided in the TUBK model are used. Use of these parameters should be
adequate since the site is not conducive to produce gardening and DHA discourages this practice.

4.5.2.4 Lead Levels jn Air

Five air monitoring stations, provided and monitored by the City of Dallas, have been in place within
2 miles of the RSR smelter. The oldest of these operated from 1979 through 1988, while the most
current monitor operated from 1983 through 1991. The five stations, identified by station number

and location, are shown on Figure 4-10.

All five monitors, regardless of when put in place, show a similar trend in air lead levels, as shown
in Figure 4-11 and Table 4-8. From 1979 to 1991 air lead levels steadily decreased from the highest
yearly average of 0.76 ug lead/m® (Station 131049) to 2 low of 0.03 ug lead/m® (Station 131061).
This trend likely reflects EPA-mandated controls on point source releases of air contaminants and the

phasing out of lead-containing gasoline. Air monitoring data are provided in Appendix D,

The IUBK default value for lead in air (0.2 ug/m®) is used in this analysis. This is a reasonable
estimate since maximum air lead levels for the two monitors having the most current monitoring data

(1991) for May to September were 0.1 and 0.2 ug/m’ for monitors 131061 and 131057, respectively.

Lead exposures are expected to be highest in warm weather months when children play more
outdoors, and hence ingest more play-area soils, During this time, high air Pb levels might have
maximum impact, since any incremental exposure would increase blood lead levels above seasonal
maximums based on soil contact. No air data collected during warm weather months exceeded the
default value of 0.2 ug/m®. Using the default value, therefore, is unlikely to underestimate potential
lead exposures.
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TABLE 4-8

AMBIENT AIR QUALITY SURVEILLANCE DATA
COMPARSION OF YEARLY AVERAGES

(4% 4

A0V Dimlint/ T vl -8, th)
10V92 mm

| STATION | _STATION | STATION. | . STATION . | STATION .
| 1310w _131049Q_ | 131057 | 131061 -
0.76
0.65
0.48
0.32 0.32 0.55
0.37 0.33 0.7 0.36 0.37
0.29 0.27 0.48 0.28 0.26
0.15 0.16 0.3 0.18 0.18
0.1 0.12 0.2 0.13 0.12
0.08 0.08 0.2 0.09
0.08 0.08 0.2 0.13 1
0.18 0.08 [
0.14 0.05 |
L 0.07 0.03 !



4.5.2.5 Maternal Contribution to Levels in Infants

Transplacental transfer of lead in humans has been demonstrated in a number of studies. There is no
metabolic barrier to the uptake of lead by the fetus; therefore, exposure of the pregnant woman to
lead results in uptake by the fetus (ATSDR 1990). Lead levels in a neonate contribute to lead levels
in the child for several years after birth, although the impact is by far greatest during the first year.
The JUBK model allows estimation of the mother’s contribution to the neonate’s lead levels by two
different methods:

* The Infant Method, which requires as input the mother’s blood lead level at the time of
birth and estimates tissue and blood levels for the neonate; and

® The Fetal Method, which is a separate uptake/biokinetic mode! within the IUBK model.
The user provides lead exposure values for the mother (e.g., inhalation, ingestion rates of
lead) from which levels in the fetus are estimated throughout pregnancy (USEPA 1990a).

Blood lead which may be transferred from a mother to a newborn via placental transfer is estimated
using the default parameter for maternal blood iead at the time of birth (7.5 pg lead/dL) in the infant
method. No blood lead data for pregnant women living on DHA property was available. However,
of 110 women aged 18 to 45 and living in DHA housing and screened for blood lead concentrations
(City of Dallas 1992}, only one had a blood lead concentration above 10 pg/dL, and the geometric
mean blood lead level was 2.9 ug/L (See Table 4-9 for a listing of women screened for blood lead).
Using 7.5 pg/dL as an average would seem conservative for women living in the area. Use of the
2.9 value was deemed inappropriate since blood lead levels may change significantly during

pregnancy and could increase in women with a substantial burden of lead in bone.

4.5.2.6 Geometric Standard Deviation

The TUBK mode! predicts mean blood lead levels associated with exposure levels in various media.
However, to assess the risks associated with such exposures, use of scme upper bound on blood lead
levels in some fraction of the population will result in a more conservative regulatory or abatement
decision (USEPA 1990a). In order to identify or predict a reasonable upper bound, a frequency
distribution of blood lead levels must be estimated. The distribution of blood lead levels is log
normal (i.e., when the natural log of blood lead levels in a population is plotted by frequency, the
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TABLE 49

BLOOD LEAD CONCENTRATIONS FOR WOMEN (AGES 18 TO 45)

.~ " CENSUS TRACK 102 ~ CENSUS TRACK 103 - - --] - . CENSUS TRACK 104
Blood Level - | . Age Blood Level Age Blood Level Age
ug/L) - | o (years) (pg/L) . (years) = ) - (Years) -
0.5 34,3 0.5 19.3 0.5 19.6
1 31.1 t 23.1 i 8.5
1 35.2 l 29.2 t 41.2
1 27.1 { 39.5 1 17.7
1 18 2 40.9 1 30.8
1 25.5 2 19.1 1 20.2
1 40.2 2 25.5 1 23.6
2 22.1 2 31.1 2 25.5
2 27.5 3 25 2 23.5
2 28.7 3 20.1 2 19.8
2 30.7 3 30.4 2 37.6
2 27.5 4 25.3 2 33.4
3 28.7 4 29.2 2 35.4
3 31.3 4 34 2 35
3 18.2 5 31.7 2 37.2
3 19.3 5 25 2 29.1
3 36.5 5 27.7 2 26.3
4 34.3 15 i8.2 2 42
4 40.1 2 18.5
4 32.1 2 23.9
4 44.8 2 35.8
E1DALLAS\TARLES\A-9. TRL
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TABLE 4-9 (Cont.)

BLOOD LEAD CONCENTRATIONS FOR WOMEN (AGES 18 TO 45)

. CENSUS TRACK 102 . -~

. CENSUS TRACK 103" = =

R ZCETQSUS. TRACK 104

- {pg/L)
5

‘Blood Level ..

Age -

' -_'_-(yeurs)'-f_{_

“Blood Level

vy

. Age
| Gears)

o gLy

'B.Iood' Level

40

- Age
18.7

37

18.1

32

32.4

27.4

3.2

27

31.6

40.6

333

31.3

40.7

32.8

26.2

25.5

30.7

Ll h]ta ] ta

31.6

21.5

23.1

374

38.3

25.3

38.7

3241

423

18.1

45

blh|lal|lbldldblwiw]|ww|wlwlwlw|lwiw]lw]lw]|nw]w

34.1
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TABLE 4-9 (Cont.)

BLOOD LEAD CONCENTRATIONS FOR WOMEN (AGES 18 TO 45)

" CENSUS TRACK 102 -] CENSUSTRACK103. . . . }. . CENSUSTRACK104 =
- BloodLevel | = Age - Blood Level - . Age Biood Level L Age .
. ety o ] (yearsy | (ug/l) | (years) o pgll) | (Years)

I ] 39

25.8

24.6

28.7

19.5

343

21.5

43.3

31.6

27

243

26.5

23.2

40.7

26.3

66

hND\OOO‘-l--IO\LAUILhMLAUIM#-P#A

29

ANDALLAS\TABLES\4-9. TBL.
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resulting curve is normally distributed). Log normal distributions are defined by their geometric
means (measurements of central tendency) and geometric standard deviations (indicators of variance
about the geometric mean). A geometric mean blood lead is predicted by the model, while the
geometric standard deviation (GSD) is an input parameter into the model. The OAQPS and others
have studied empirical data on GSDs of biood lead from lead exposed populations inchiding children
living near lead point sources (USEPA 1990b). They concluded that a GSD in the range of 1.30 to
1.53 is reasonable for these children. The midpoint of this range, 1.42, is used as the default value
for GSD in the JUBK model.

Additional informatior on GSDs has recently become available. Bornshein (1990) studied the
population of Midvale, Utah, where 2 tailings site has contaminated some areas with lead. Bornshein
reported that some subpopulations of children in the Midvale population had a farger GSD than
predicted by the OAQPS and reported a community GSD of 1.64. Since a higher GSD would seem
more protective, a value of 1.7 is chosen for this site. The GSD of 1.64 has been rounded up in this

case to account for population subgroups with more variable exposures.

The larger GSDs found in recent studies probably reflect, at least in part, analytical difficulties in
measuring blood levels below 10 pg/dL. Probably, children with unusual lead exposures, such as
those whose parents work in the lead industry or have hobbies that require use of lead, also
contribute. The latter children are often more prominent now that average lead exposures have
dropped due to the reduction of lead in gasoline and diet. Neither of these sources of variability is
likely to be significantly influenced by the nature of environmental fead sources. Thus, one expects
that GSDs will be higher in future studies of lead exposure, regardless of the source of the lead. This
supports the choice of 2 higher GSD for predictions of current lead exposure in the DHA areas.

4.6 RESULTS OF THE MODEL

4.6.1 USE OF THE MODEL

Version 0.6 of the IUBK model was used to estimate blood lead levels in children 0 to 6 years of age
and to determine the probability of children’s blood lead exceeding 10 ug/dL.. For each of the three

areas previously identified, the 95 percent upper confidence level for soil lead levels was input, as
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parameters used were model defaults. The default parameter for lead absorption was non-linear and
assumed to be equally divided between passive and active uptake. After the model was run,
probability density function graphs of blood lead were generated. From these, the percent of children
whose blood lead level might be expected to exceed 10 ug/dL was determined. (See Section 6.1 for a
discussion of 10 ug/dL as an acceptable blood iead level.)

4.6.2 MODEL OUTPLT

Table 4-10 lists input parameters used and Tables 4-11 to 4-14 present results of model runs for areas
1, 2, 3a and 3b, respectively. Predicted distributions of blood lead concentrations in young children
indicate that the percentage of children expected to have blood lead in excess of 10 pg/dL is 0.61,
1.61, 2.53 and 16.50 for areas 1, 2, 3a and 3b, respectively. Figures 4-12 to 4-15 show the
corresponding probability density functions for each model output.

Soil and dust uptake is predicted to be the largest contributor to lead exposure from all routes. In
area I, for example, total [ead uptake for 6 to 12 month old children is estimated to be 7.16 ug/day.
Approximately 50 percent of this total is from soils and dust uptake (Table 4-11). These results may
be compared with an analysis using the FUBK default value for lead in soil (200 pg/g) which indicates
that approximately 60 percent (6 ug/d) of total intake (10 to 11 pg/day) is from soils and dust uptake.

It should be noted that uptake via the diet increases with age as the ingestion rate increases.

Estimated uptake via soil or dust for a particular soil lead level remains constant, however, since

estimated soil/dust ingestion rates are constant (approximately 0.1 g/day) over ages 1 to 6.

4.6.3 SENSITIVITY ANALYSIS

Water

In order to quantify the sensitivity of the model to input values for tap water, the mode! was run
again using an alternate value for this parameter. The maximum detected value of tap water (16
pg/L) was input to the model for each of the four areas identified (Section 4.5.2.1). Tables 4-15 to
4-18 and Figures 4-16 to 4-19 present the output of these model runs. Results of the sensitivity
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TABLE 4-10

| MODEL PARAMETERS: =
L N S R S SN RS .
AIR CONCENTRATION: 0.200 ug Pb/m3 SOIL AND DUST
Indoor Air Pb Concentration: 30.0 percent of outdoor SOIL: Constant Concentration
Other Air Parameters: DUST: Constant Concentration
Age Time Outdoors Vent. Rate Lung Abs. Age Soil House Dust |}
(Years) (Hours) (m3/day) (%) (Years) (ug Pb/g) (g Pb/g)
0-1 1.0 20 32.0 0-1 varies by area' 1410
1-2 20 3.0 320 1-2 141.0
2-3 3.0 5.0 32.0 2-3 141.0
34 3.0 50 320 i 34 141.0
. 45 4.0 5.0 3290 H 4-5 141.0
56 4.0 7.0 20 | 56 141.0
67 4.0 7.0 32.0 ﬂ 6-7 141.0
DIET:Age (Years) 01 12 23 34 45 56 67 i PAINT INTAKE: 0.00 ug Pb/day
(ug/day) 5.88 592 679 657 636 6.75 7.48 j
liVRiI?I{IéING WATEl.{ CONCENTRATION: ? 1’,__ E—— " . " .
o 01 12 23 34 45 56 67 | MATERNAL CONTRIBUTION: Infant Model
@/d 020 050 052 053 055 058 059 [ Maternal Blood Concentration: 7.50 ug Pb/dL
ABSORPTION METHODOLOGY: Non-linear Active-Passive |

! Refer io Model Resulis
2 Refer to Model Results

SO0 Db\ T sl b - ). thi
10492 am



TABLE 4-11

AO0\Dwlie  Houmiog! T abbea'a- 1 1. thl

&10/97 mm

Age Blood Level TotaI-lTll)-ta;e Soil & Dust Uptake | Diet Uptake Wat':l:ptake Paint Uptake | Air Uptake |
| (Years) | (ug/dl) | (wglday) |  (ugiday) | (welday) | (uglday) Giglday) | (glday) |
0.5-1 2.66 7.16 3.58 2.94 0.60 0.00 004 |
12 2.41 8.11 3.58 2.96 1.50 0.00 007 |
23 243 8.66 3.58 3.40 1.56 0.00 012 |
34 2.49 8.59 3.58 329 1.59 0.00 013 |
45 2.56 8.55 3.58 3.18 1.65 0.00 013 |
5-6 2.59 8.88 3.58 3.38 .74 0.00 0.19
67 2.64 9.28 3.58 174 177 0.00 0.19
SOIL CONSTANT CONCENTRATION used in model:  93.0 (ug Pblg)
DRINKING WATER CONCENTRATION used in model: 600 (ug PbiL)
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TABLE 4-12

. MODEL RESULTS. .

R _AREA2 _E
CALCULATED BLOOD Pb and Pb UPTAKES — ‘
Age Blood Level | Total Uptake | Soil & Dust Uptake | Diet Uptake | Water Uptake | Paint Uptake | Air Uptake |
L Qrears) | Gee/l) | Geiday) | Geiday) | eiday) | (e/day) (ugfday) |
0.5-1 3.23 294 0.60 0.04
12 3.00 2.96 1.50 0.07
2-3 3.00 3.40 1.56 0.12
34 3.06 3.29 1.59 0.13
4-5 3.16 3.18 1.65 0.13
5-6 3.19 3.38 1.74 0.19
6-7 3.23 3.74 1.77
SOIL CONSTANT CONCENTRATION used in model: 240 (ug Pb/g)
DRINKING WATER CONCENTRATION used in model: 6.00 (ug Pb/L)

460Dl Housing'4-12.th
1042 mm




TABLE 4-13

G NOORE RESUTRS

CALCULATED BLOOD Pb and Pb UPTAKES

(A4

L -
Age Blood Level | Total Uptake | Soil & Dust Uptake Diet Uptake Water Uptake
| (Years) (ng/L) (pg/day) (pg/day) (ug/day) (ug/day)
(1= - I . —
0.5-t 3.61 10.44 6.86 2.94 0.60 0.00 0.04
1-2 3.38 11.39 6.86 2.96 1.50 0.00 0.07
2-3 3.37 11,94 6.86 3.40 1.56 0.00 0.12
3-4 3.44 11.87 6.86 3.2 1.59 0.00 0.13
4-5 354 1£.83 6.86 3.18 1.65 0.00 0.13
56 3.57 12.16 6.86 3.38 1.74 0.060 0.19 I
6-7 3.61 12.56 6.86 3.74 1.77 0.00 0.19

SOIL CONSTANT CONCENTRATION used in model: 336  (ug Pb/g)
DRINKING WATER CONCENTRATION used in model: 6.00 (ug Pb/L)

(ocmmrrmrspssaewmm

400 Dullea  Honming\T alrbea’d- 13, th]
102 mm
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TABLE 4-14

CALCULATED BLOOD Pb and Pb UPTAKES

AADallme Houming' T ablos\s-14. 1

12

Age Blood Level | Total Uptake j Soil & Dust Uptake ;;t Uptake | Water Uptake | Paint Uptake | Air Uptake
(Years) | (/L) | (ugiday) | _ (ug/day) (ug/day) (ug/day) (ug/day) (ng/day)
0.5-1 6.22 19.50 15.92 2.94 0.60 0.00 0.04
-2 6.05 20.45 15.92 2.96 1.50 0.00 0.07
2-3 598 21.00 15.92 3.40 1.56 0.00 0.12
34 6.06 20.93 15.92 3129 1.59 0.00 0.13
4-5 6.26 20.88 15.92 3.18 1.65 0.00 0.13 I
56 6.28 21.22 15.92 3.38 1.74 0.00 0.19 I
6-7 6.27 _21.62 15.92 — 374 1.77 0.00 0.19
SOIL CONSTANT CONCENTRATION used in model: 1007  (ug Pb/g)
DRINKING WATER CONCENTRATION used in model: 6.00 (ug Pb/L)
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4-18 and Figures 4-16 to 4-19 present the output of these model runs. Results of the sensitivity
analysis indicate that changing the input of tap water to the maximum detected value had measurable
effect on the output of the model. For this analysis, the percent of childrer whose blood lead was
expected to exceed 10 ug/dL increased from < 1 percent to 1.8 percent in area 1, from 1.6 t0 3.6

percent in area 2, from 2.5 to 5.1 percent in area 3a, and from 16.5 to 22.5 percent in area 3b.

Dust

A similar analysis was performed using dust lead measurements from uninhabited units. The model
was run with the arithmetic mean value of dust lead from these units {1748 mg/kg) in combination
with s0il lead values from areas 2, 3a and 3b, in which these units are located. The results illustrate
the sensitivity of the model to changes in indoor dust lead levels. In this case, a change in dust levels
of approximately one order of magnitude resulted in model predictions that 52, 49, and 70 percent of
children could have blood lead levels in excess of 10 ug/dL for areas 2, 3a, and 3b, respectively.
Figure 4-20 presents model results for this analysis.

Fish

Fishtrap .ake contains sediments with elevated levels of lead. It is possible that fish living in the lake
may accumulate this lead in edible tissues. Persons eating fish caught in the lake could, then, be
exposed to lead from this source. However, lead is not efficiently bioaccumulated in aquatic food
webs (USEPA 1980), and significant accumulation in edible fish tissues is not expected. In
confirmation, tissue samples from fish caught in Fishtrap Lake contained no lead concentrations above
detection limits of 0.1 pg/g. Children consuming 50 percent of their total dietary meat consumption
as fish from Fishtrap Lake are not expected to receive significant additional lead exposure. Mode!
output of this analysis is shown on Figure 4-21. Ingestion of locally caught fish does not appear to

represent a significant potential exposure pathway.
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TABLE 4-15

_SENSITIVITY ANALYSIS
' MODEL RESULTS
" UAREA1

CALCULATED BLOOD Pb and Pb UPTAKES

Age Blood Level | Total Uptake | Soil & Dust Uptake | Diet Uptake | Water Uptake | Paint Uptake | Air Uptak iI
g vears) | _Geidl) | Gefday) | wsday) L eEdy) | eiday) Gely) bty
0.5-1 2.96 8.19 3.58 2.94 1.63 0.00 0.04 '
12 3.00 10.69 3.58 296 4.08 0.00 0.07 H
2-3 3.16 11.34 3.58 3.40 4,24 0.00 0.12
\Io 3-4 3.26 11.32 3.58 3.29 4.32 0.00 0.13
4-5 339 11.38 3.58 3.18 4.48 0.00 0.13
56 3.45 11.87 3.58 3.38 4.73 0.00 0.19
6-7 152 12.32 3.58 3.74 4.81 0.00 0.19
SOIL CONSTANT CONCENTRATION used in model: 93.0 (ug Pb/g)
DRINKING WATER CONCENTRATION used in model: 16.30 (ug Pb/L)
e ———— S —
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TABLE 4-16

______ v T SENSITIVITY ANALYS_IS'_::"'
.~ MODEL RESULTS
CALCULATED BLOOD Pb and Pb UPTAKES _
Age Blood Level | Total Uptake | Soil & Dust Uptake | Diet Uptake | Water Uptake | Paint Uptake | Air Uptake |
L _Crears) | __Gell) | Ggiday) | Geiday) | (weiday) | (kg/day) (ugiday) | elday)
0.5-1 3.53 10.18 5.57 2,94 1.63 0.00 0.04
-2 3.59 12.67 5.57 2.96 4.08 0.00 0.07
§ 2-3 3.73 13.32 5.57 3.40 4,24 0.00 0.12
34 3.83 13.30 5.57 3.29 4.32 0.00 0.13
4-5 3.98 13.36 5.57 3.i8 448 0.00 0.13
5-6 4.05 13.86 5.57 3.38 4.7 0.00 0.19 i
6-7 4.10 14.30 5.57 3.74 4.81 0.00 0.19
SOIL CONSTANT CONCENTRATION used in model: 240 (ug Pb/g)
DRINKING WATER CONCENTRATION used in model: 16.30 (ug Pb/L)

M Dullee Howingmblos'd-146. thi
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TABLE 4-17

% - SENSITIVITY ANALYSIS
~ MODEL RESULTS .
 AREA3A

CALCULATED BLOOD Pb and Pb UPTAKES

A0 nlipe Honming! T abbmtd-1T thi

410492 mm

SOIL CONSTANT CONCENTRATION used in model:

336  (ug Pblg)

DRINKING WATER CONCENTRATION used in model: 16.3¢ (g Pb/L)

Age | Blood Level | Total Uptake | Soil & Dust Uptake | Diet Uptake | Water Uptake | Paiat Uptake | Air Uptake |
L Cears) | GedD) | Geiday) | (Geiday) | Geidsy) | Gusiday) (ue/day) | (eiday)
0.5-1 3.90 11,47 6.86 2.94 163 0.00 0.04
12 3.97 13.97 6.86 2.9 408 0.00 0.07
23 410 14.62 6.86 3.40 424 0.00 0.12
34 421 14.60 6.8 329 432 0.00 0.13
45 437 14.66 6.86 3.18 4.48 0.00 0.13
56 443 15.15 6.8 3.38 4Ty 0.00 019 |
67 | a4 _15.60 6.86 N 0.00 0.19
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TABLE 4-18

SENS!TIVITY ANALYSIS -
| MODEL RESULTS

CALCULATED BLOOD Pb and Pb UPTAKES

Age Blood Level | Total Uptake | Soil & Dust Uptake | Diet Uptake | Water Uptake | Paint Uptake | Air Uptake
L Crears) | _Geeidl) | Gueiday) | L eiday) | Geiday) ) Gelday) | (ugiday)

0.5-1 6.52 20.53 15.92 2.94 1.63 0.00 0.04

1-2 6.64 23.02 15.92 2.96 4.08 0.00 0.07

2-3 6.71 23.68 15.92 340 424 0.00 0.12

34 6.84 23.66 15.92 3.29 432 0.00 0.13

4-5 7.09 23.72 15.92 3.18 4.48 0.00 0.13

5-6 7.14 24.12 15.92 3.38 473 0.00 0.19 l
I 6-7 7.15 [ 24.66 15.92 3.74 _ 481 0.00 0.19

SOIL. CONSTANT CONCENTRATION used in modet: 1007  (ug Pb/g)
DRINKING WATER CONCENTRATION used iz model: 16.30 (ug Pb/L)
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4.7 UNCERTAINTY
4.7.1 EXPOSURE PATHWAYS AND RECEPTORS

Several exposure pathways identified in Figure 4-1 were omitted from the quantitative analysis.
These included ingestion of fish, produce, and groundwater from onsite; and dermal contact with
groundwater or surface water/sediments. Analysis of these pathways indicates that they are
incomplete or that it is unlikely that they would contribute significantly to total lead exposure. Any
underestimation of site-related exposure from these pathways is expected to be smail.

Receptors for which exposure is guantified include children 0 to 6 years old and pregnant women
whose blood lead could impact that of the developing fetus. Data indicate that young children are the
subpopulation most at risk from lead exposure, even at low levels. Therefore, using this
subpopulation as a basis for this risk assessment results in conclusions that are conservative and heaith

protective for all individuals.

4.7.2 TUBK MODEL

Use of the TUBK model, as recommended by the EPA, offers a state of the art method by which the
impact of lead exposure on blood lead levels may be estimated. As with any model, the TUBK mode!

requires use of input parameters or default parameters, both of which have inherent uncertainties.

EPA documentation for the TUBK model states that the defzult values have been incorporated into the
software to enable the user to run the model in the absence of site-specific data. The values reflect
the current scientific consensus of central tendency for the value of each parameter and are not maant
to be applicable to all exposure scenarios. For this analysis, various model default parameters were
used including: age-specific inhalation and incidental soil ingestion rates, intake of lead in air and
diet, absorption of ingested or inhaled lead, and maternal blood lead at the time of birth. In each
case, these values were used in the absence of acceptable site-specific data. Any underestimation of
site-related exposure from use of these parameters is expected to be small. Wher more reliable
empirical data were available, parameters were input to allow for a more conservative analysis (e.g.

input of a more conservative GSD value).

4-59
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4.7.3 INPUT PARAMETERS

Exposure point concentrations were input to the model for all media except air. Point concentrations
for soil lead for each area were conservatively estimated as the 95 percent upper confidence limit on
the geometric mean. This is in accord with recommended EPA methodology for data which are log
normally distributed. Sample numbers for lead in tap water and house dust were insufficient to allow
analysis of distribution. Therefore, the arithmetic mean of lead levels in tap water and house dust
samples were input to the model. A comparative analysis, using the maximum detected lead level in
tap water was also performed, as well as an analysis using soil lead levels from the fenced area. Any
underestimate in exposure resulting in use of the arithmetic mean values is expected to be small. Use
of the 95 percent probability curves as output from the model would be expected to compensate for
any underestimate in exposure.

460
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5.0 TOXICITY ASSESSMENT OF LEAD

Lead is a ubiquitous meta! in nature. Concentrations in rocks and soils from natural sources range
from 10 to 30 mg/kg. High concentrations of lead are usually found in conjunction with cadmium,
zinc, and silver ores. Lead is widely used in industry because of its softness, resistance to corrosion
and radiation, and high density. Major uses of lead have been in batteries, as an additive in gasoline,
as a pigment in paint, in solders, and in other alloys. The combustion of leaded gasoline has been the
major source of environmental pollution. Because of its extensive use, the potential for exposure to
lead is great.

5.1 TOXICOKINETICS

Absorption of lead from the gastrointestinal tract is estimated at 10-15 percent for adults. For young
children, absorption of dietary lead may be much greater (~ 50 percent) (Hammond 1982).
Absorption of lead from soil is probably less, and may be in the range of 25-30 percent (Drill et al.
1979, USEPA 1990b in ATSDR 1990). Essentially 100 percent of the lead deposited in the deep
lung following inhalation is eventually absorbed. Respiratory uptake in children appears to be greater
than in adults on the basis of body weight. Once absorbed, lead is stored in the body in kidney,
liver, and bone where it may remain for long periods of time. Lead is primarily excreted by the

kidneys into the urine, with lesser amounts eliminated via biliary excretion (USEPA 1984a),

5.2 QUALITATIVE DESCRIPTION OF HEALTH EFFECTS

The following information has been summarized from USEPA (1984a, 1989b), and ATSDR (1990).
Lead has diverse biological effects in humans and animals. Considerable data exist on the effects of
lead exposure in humans, and these effects are generally related to a direct measure of human
exposure (e.g., blood lead levels). Currently, USEPA is refining an uptake biokinetic model for use

in predicting blood lead concentration from intake of lead by various routes and from various media.

A major problem associated with lead exposure is the ubiquitous nature of the compound. Unlike
many other contaminants for which exposure may be related to a specific route or situation,

substantial background lead exposure occurs, primarily through diet and drinking water. This

5-1
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background exposure is an important determinant of blood lead level, and must be considered when
additional significant exposure routes are identified.

Major toxic effects caused by chronic, low-level exposure to lead are alterations in the hematopoietic
and nervous systems. In addition, low levels of lead in blood appear to be associated with small
increases in diastolic blood pressure, and higher doses of lead can produce damage to kidney, G.1.
tract (colic), liver, and endocrine glands (Tsuchiya et al. 1978, ATSDR 1990). Heme synthesis is
inhibited by the effects of lead on several steps in the biosynthetic pathway. Specifically, lead
stimulates delta-aminolevulinic acid synthetase (ALA-S), thereby increasing the production of delta-
aminolevulinic acid dehydrase (ALA-D). Lead also inhibits ALA-D, thereby reducing production of
porphobilinogen. Stimulation of ALA-S and inbibition of ALA-D lead to accumulation of ALA.
Finally, lead inhibits ferrochelatase (heme synthetase), thereby inhibiting insertion of iron into the
protoporphyrin ring. This in turn leads to the generation of zinc protoporphyrin (ZPP) due to
substitution of zinc for iron in the porphyrin moiety. ZPP remains in erythrocytes throughout their
lifetimes in blood and can be used as a clinical sign of recent lead exposure (ATSDR 1990). No
threshold has been identified for this effect on heme production. Decreased heme production may
result in significantly decreased hemoglobin production and anemia when exposures are large enough.
Decreased heme production can also have deleterious effects on other heme-containing proteins, such
as cytochrome P450, which detoxify certain chemicals in the body. Impaired heme synthesis has
been reported in adults at levels of less than 30 pg/dL lead in the blood (USEPA 1984a).

Exposures to lead which result in Ievels of lead in the blood (PbB) of over 80 ug/dL in children aad
over 100 ug/dL in sensitive adults can cause severe, irreversible brain damage, encephalopathy, and
possibly death. Persons with these high levels may be asymptomatic or show only slight signs of
intoxication, but rapid deterioration can occur. In children, permanent learning disabilities are seen at

these levels, even if there are no overt signs of lead poisoning (USEPA 1984a).

At lower blood lead levels, effects on the nervous system can be much more subtle. At blood lead
levels as fow as 30 to 70 ug/dL in adults, nerve conduction velocities can be reduced, and these
effects can lead to neuromotor dysfunction in the extremities (foot-drop and wrist-drop syndromes).
In children, significant deficits in IQ and behavioral indices were noted in children with pre- and/or
postnatal blood levels of 70 pug/dL extending down to at least 10-15 pg/dL. Accompanying these low
level effects on cognitive function were retardation of bone growth and hearing deficits. As with
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inhibition of heme synthesis, there has been no indication of a threshold for lead effects on the
nervous System in data from epidemiologic studies. Thus, it is possible that adverse effects could
occur at blood lead levels less than 10-15 ug/dL. Although there is still some controversy over the
interpretation of effects in children with the lowest blood lead levels, there seems to be a general
consensus that very low blood lead levels in young children may produce undesirable effects and
attempts should be made to reduce lead exposure prenatally and in the youngest age groups as much
as possible.

Other adverse effects are associated with exposure to low levels of lead. Slow nerve conduction in
peripheral nerves has been seen in adults at 30-40 ug/dL blood lead levels (PbB); altered testicular
function was observed in men with PbB levels as low as 40-50 ug/dL; and renal dysfunction has been
associated with PbB levels as low as 40 ug/dL. (USEPA 1984a).

The voluminous literature on lead is difficult to summarize briefly. The Toxicological Profile for
Lead (ATSDR 1990) includes over 520 references and is not comprehensive. The above synopsis is

taken from the following reviews: USEPA 1984a, USEPA 198%b, and ATSDR 1990.

5.3 QUANTITATIVE DESCRIPTION OF HEALTH EFFECTS

Oral ingestion of certain lead salts (lead acetate, lead phosphate, lead subacetate) has been associated
with increased renal tumor frequency in rats (USEPA 1985a), but no quantitative estimate of excess
cancer risk has been performed by the Carcinogen Assessment Group of USEPA. USEPA (1985h)
has noted that the available data provide an insufficient basis on which to regulate lead acetate, lead
phosphate, and lead subacetate as human carcinogens. However, applying the criteria described in
USEPA’s Guidelines for Carcinogenic Risk Assessment (USEPA 1986a), these lead salts have been
classified by USEPA (1985b) in Group B2 — Probable Human Carcinogen. This category applies to
agents for which there is inadequate evidence from human studies and sufficient evidence from animal

studies.

The current maximum contaminant level (MCL) for lead (at source) is 0.005 mg/liter (USEPA
1991c). The Treatment Technique Action Level of 0.015 mg/liter was recently finalized (June 1991)
by the Office of Drinking Water (USEPA 1991c). The maximum contaminant level goals (MCLGs)
for lead at the source and at the tap are both zero.
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The USEPA Office of Drinking Water issued a draft health advisory of 20 ug/day for all extended
periods of exposure (USEPA 1985a). Blood levels above 15 pg/dL were identified as the level of
concern, and fetuses and infants under 2 years of age are the sensitive subpopulation. In order to
protect the fetus, it was coasidered advisable to limit the blood Iead level in woman of child-bearing
age to below 15 ug/dL since studies indicate that the ratio of fetal/maternal blood lead values is close
to 1:1 (Hubermont et af. 1978 as cited in USEPA 1985a).

The Clean Air Act National Ambient Air Quality Standard for lead is 1.5 ug/m®. This standard is
currently being evaluated for revision (USEPA 1985¢).

Acceptable intakes for chronic or subchronic periods of exposure were not calculated for either
inhalation or oral ingestion in the Health Effects Assessment Document (USEPA 1984b) because the
general population is already accruing unavoidable background exposures through food, water, and
dust. Any significant increase above background exposure would represent a cause for concern. In
lien of AICs or RfDs, USEPA is currently refining the computer model for prediction of blood lead
levels in children exposed to iead from a variety of sources (USEPA 1991b).

At present, human health criteria for lead in soil have not been established in the United States. The
United Kingdom Directorate of the Environment has developed a tentative guideline of 550 ppm for
lead in soil in residential areas (Smith 1981). Vernon Houk of the Centers for Disease Control has
been quoted as indicating that levels of lead in soil of 300-400 ppm are acceptable based on studies of
childhood lead poisoning (Miekle et al. 1984),

No RfC is available for lead, and, as discussed above, it is not clear that there is 2 threshold below
which there are no risks from exposure to lead. Since RfCs are based on the assumption that such a

threshold exists, estimation of an RfC for lead is not appropriate at this time.

However, the impact of inhalation of lead can be assessed by the use of the TUBK model discussed
above. This model allows for the impact of lead in air on blood lead levels in children to be
estimated. Thus, estimated blood lead levels can then be compared to target blood Jead

concentrations to assess possible risks.
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The American Conference of Governmental Industrial Hygienists (ACGIH 1986) recommends a time-
weighted average Threshold Limit Value (TLV) of 0.15 mg/m?® lead in air.

MMARY OF LEAD CRITE SOURCE
USEPA Carcinogen Classification Group B2 USEPA 1991a,b
Oral RfD Not available USEPA 1991a,b
Inhalation carcinogenic potency Not available USEPA 1991a,b
Oral carcinogenic potency Not available USEPA 1991a,b
Maximum contaminant level (MCL) 0.05 mgfiiter USEPA 1991¢
Treatment Technique Action Level (TT) 0.015 mg/liter USEPA 1991¢
Maximum Contaminant Leve! Goal (MCLG) 0 mg/liter USEPA 1991¢
USEPA Drinking Water Health Advisories Not avaiiable USEPA 1991c
Ambient Water Quality Criteria (AWQC) Varies with hardness USEPA 1980

¢(1.273{In(hardness)]-4.705)
National Ambient Air Quality Standard (NAAQS) 1.5 pg/m®

5.4 UNCERTAINTY

The EPA suggested method for assessing potential noncarcinogenic effects from exposure to lead is a
departure from the normally used method and is unique to this chemical. Further, this method, i.e.
the IUBK model, does not estimate a no-adverse-effect-level but estimates the total exposure and
resulting blood iead level for an individual from all routes of exposure. As previously discussed, the
model, and associated input parameters, has certain inherent uncertainties. An additional uncertainty
is the choice of a threshold value or criteria for an acceptable biood lead level. The threshold for
neurological effects in young children is uncertain. Studies of these effects are complicated by the
fact that the probable threshold, if one exists, is near the present analytical detection limit for blood
lead.

The potential for carcinogenic effects following lead exposure is also uncertain. USEPA has
classified certain lead salts as Group B2 - Probable Human Carcinogen, indicating sufficient evidence
from animal studies and inadequate evidence in humans. USEPA has not, however, derived a unit
potency estimate for lead which would allow guantification of carcinogenic risks. Due to the
numerous uncertainties concerning the carcinogenic potency of lead, USEPA recommends that a
numerical estimate not be used (USEPA 1991a).
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6.0 RISK CHARACTERIZATION

Risk characterization combines the results of the exposure and toxicity assessments and draws
conclusions on the magnitude of human health risks imposed on potential receptors from exposure to
chemicals of concern. Section 6.1 discusses criteria used for the comparison of exposure and toxicity
data. Section 6.2 summarizes potential risks to young children, and Section 6.3 discusses these
results in detail. Section 6.4 considers uncertainties in the risk assessment and is broken down into
subsections which address uncertainties in the IUBK model and an evaluation of current blood lead
data available for children living in and near the DHA site. Risk assessment conclusions are

summarized in Section 6.5.

6.1 SELECTION OF CRITERIA FOR ACCEPTABLE BLOOD LEAD LEVELS

In order to evaluate the likelihood of adverse effects from exposure to lead and generate action levels
using the JUBK model, criteria must be established which represent "unacceptable”™ exposure in a
population. EPA has provided no firm guidance on this subject. In 1985, the U.S. Centers for
Disease Control (CDC) established a health advisory guideline defined as a blood lead level of 25
ug/dL or above combined with an erythrocyte protoporphyrin level of 35 ug/dL or above (CDC
1985).

Since that time, a guideline leve! of approximately 10 ug/dL has been suggested by several public
health agencies. EPA has identified a range of 10 to 15 ug/dl. as the lower bound level for onset of
early adverse effects (USEPA 1990c). In addition, the EPA’s Science Advisory Board has identified
10 pg/dL as the maximum level in all children to be considered "safe”, based on its expert
committee’s report (USEPA 1990¢). The CDC is also in the process of redefining its guideline value.
Therefore, a criteria blood lead level of 10 ug/dL is used in this analysis.

In this report, a RME for lead is taken to be represented by the 95th percentile of the blood lead
distribution predicted by the model. The 95th percentile is assumed to be the type of upper range
value sought by EPA in defining the RME. When this 95th percentile of blood Pb concentrations

falls at or above the criteria value (10 pg/dL), exposure is assumed to be excessive. Subsequently,
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when sefting action levels, soil lead concentrations were chosen so that model predictions result in no
more than 5 percent of the values exceeding 10 pg/dL (Section 7.0).

6.2 MODEL PREDICTIONS QF BLOOD LEAD LEVELS

Figures 4-12 through 4-15 illustrate predicted distributions of blood lead concentrations for young
children in Areas 1, 2, 3a and 3b. Parameters used to generate these results are listed on each figure
and are thought to be those that would be most applicable to the concept of RME. For these areas,
the model predicted the percent of children expected to have biood lead levels exceeding 10 ug/dl. as
follows:

e (.61 percent in Area 1
e 1.61 percent in Area 2
+ 2 .53 percent in Area 3a

¢ 16.4 percent in Area 3b

More than 5 percent of children who might live in Area 3b in the future could have blood lead levels
exceeding 10ug/dL. Based on the criteria developed above (Section 6.1), potential lead exposures are

unacceptable in this area.

6.3 TS NTIAL E

Results do not indicate potential for current excessive exposure from the three major site-related
sources, soil, indoor dust and tap water, in areas currently used for public housing. These areas
include Areas 1 and 2 described earlier in the document. Lead levels in soils for all inhabited areas
on the DHA site are generally low, and comparable to background concentrations in many urban
situations. One small area of the site contains a few locations with lead levels slightly elevated above
probable background (Area 2 in this assessment). Even so, predicted blood lead levels for children
living within this area fal! well below the criteria for excessive exposure established in this assessment
(Section 6.1).
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Lead in indoor dust was found to be low for all occupied units sampled, indicating that current DHA
efforts to modernize and maintain apartment units is effective at minimizing indoor dust levels.
Complete ("gut”) rehabilitation of apartments, which involves removing all interior materials down to
the wall studs, is expected to eliminate problems of indoor dust by removing all painted surfaces and
replacing them with new materials painted with paints containing little or no lead. “Make-ready”
efforts of damp cleaning all interior surfaces, and painting walls and trim are expected to greatly
reduce dusting of lead paint from walls of units awaiting complete rehabilitation. The low lead levels
in dust in occupied units is encouraging since it suggests that this source of lead exposure is being
effectively controiled in DHA housing.

Tap water lead levels were generally low, although the average concentration in the samples analyzed
was slightly higher than the default in the JUBK model (6 vs. 4 ug/L). The highest concentration was
16 pg/L in a first draw sample from a non-rehabilitated unit. The average lead concentration in water
from the DHA area is not expected to greatly influence blood lead levels. Contributions to blood lead

from water were generally less than 18 percent of total lead intake in occupied areas of the site.

At the highest tap water lead concentration found, this percentage increases to about 30 percent of
total lead intake. For children in Area 2, this would increase the predicted percentage of children
with blood lead levels over ten from 1.6 to 3.6 percent (Section 4.6.3). This increase still does not
result in predicted Jead exposures in excess of criteria; but, as discussed below, it could put a small
percentage of children with nutritional deficiencies and/or unusually high water consumption rates at
risk for blood lead levels above 10 pg/dL.

It should be noted that the current regulatory standard for lead in tap water is 15 ug/l.. When this
lead leve! is exceeded in a percentage of homes within a single water distribution system, the water
supplier must take steps to make the water less corrosive, thus reducing Ieaching of lead from

plumbing,

Certain areas of the site, currently uninhabited, have environmental lead concentrations in soil and
dust that may impose a risk of excessive lead exposures on future residents. In Area 3, especially
zones outside the area of the past soil removal action, the TUBK model predicts that blood lead levels
in children would exceed the established criteria. Even if one assumes that apartments in this area are
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completely rebabilitated, exposures to lead in soil would result in more than 5 percent of children
with blood lead levels in excess of 10 ug/dL.

Indoor dust concentrations in unoccupied apartments in Area 3 are high, and reflect the delapidated
condition of these units. Interior paint is in poor condition, and is contributing to indoor dust.
Average dust levels in these apartments are high, and hypothetical exposures in children might result
in the majority with blood Iead levels exceeding the criteria. Such exposures are not realistic since
extensive rehabilitation of apartments in Area 3 would be necessary prior to habitation. However,
these results do emphasize the importance of continuing cleaning and painting apartments.
Ultimately, all units should be completely rehabilitated to remove the potential indoor lead source
permanently,

Exposure due to inhalation of contaminated air is not expected to contribute significantly to lead
uptakes. Maximum detected air lead concentrations in the DHA area have not exceeded 0.2 pg/m’®
since the late 1980s, and average air lead levels have been below this level over this same time
period. At an air concentration of 0.2 pg/m?, air exposure contributes less than 1 percent to total
lead uptake.

Ingestion of contaminated fish from Fishtrap Lake is also unlikely to be 2 significant source of lead
exposure. Concentrations in fish tissue are low, and a "worst case” analysis using the JTUBK mode!
(Section 4.6.3) indicates that even if half of all meat consumed was replaced by Fishtrap Lake fish,
the effects on blood lead levels would be very small.

6.4 UNCERTAINTY

6.4.1 USE OF IUBK MODEL FOR ASSESSING LEAD EXPOSURES

The EPA - suggested method for assessing potential noncarcinogenic effects from exposure to lead is
a departure from the normally used method, and is unique to this chemical. Further, this method
(i.e., the TUBK model) does not estimate a no-adverse-effect-level but estimates the total exposure and
resulting blood lead level for an individual from all routes of exposure. As previously discussed, the

model, and associated input parameters, has certain inherent uncertainties. An additional uncertainty
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is the choice of a threshold value or criteria for an acceptable blood lead level. The threshold for
neurological effects in young children is uncertain. Studies of these effects are complicated by the
fact that the probable threshold, if one exists, is very near the present analytical detection limit for
blood lead.

The potential for carcinogenic effects following lead exposure is also uncertain. USEPA has
classified certain lead salts as Group B2 - Probable Humar Carcinogen, indicating sufficient evidence
from animal studies and inadequate evidence in humans. USEPA has not, however, derived a unit
potency estimate for lead which would aliow quantification of any carcinogenic risks. Due to the
numerous uncertainties concerning the carcinogenic potency of lead, USEPA recommends that a
numerical estimate not be used (USEPA 1991a).

6.4.2 MEASURED BLOOD LEAD LEVELS IN THE WEST DALLAS AREA

6.4.2.1 Description of Availgble Data

Citizens in West Dallas were offered blood lead screening by the City of Dallas during the last half of
1991. According to data provided to CDM by the City, 152 children ages 0 to 6 years were tested
during this time. Children from several census tracts (2.02, 4.03, 4.05, 11, 12.02, 13.02, 16, 42,
43, 46, 55, 60.02, 67, 69, 73.01, 78.17, 87.01, 87.04, 88.02, 90.02, 98.01, 101.01, 101.02, 102,
103, 104, 105, 106, 107.02, 108.01, 109, 110.01, 111.04, 111.05, 114.01, 122.02, 123, 165.01,
169.01, 190.18) are represented in this data set. Census tracts comprised wholly or in part of DHA
properties are 102, 103, and 104. Thirty-eight children living in these census tracts were screened
during 1991. Census tracts immediately adjacent to DHA properties include 101.01 and 105. Blood
lead concentrations from 49 children living in these tracts are reported in the data set, giving a total
of 87 children living in the census tracts including and adjacent to DHA properties. Data on
individuals with elevated (> 10 ug/dL) blood lead are provided in Table 6-1. Quality control
information provided by the City indicate that blood lead measurements made during the screening are

probably reasonably accurate (Table 6-2).

The blood lead screening was voluntary, and therefore must be assumed to be biased. That is, it is
likely that many individuals who took advantage of the screening program came because they believed
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TABLE 6-1

CHILDREN WITH ELEVATED BLOOD LEAD LEVELS

A 5.9 10 104
B 5.2 15 104
C 4.1 12 104
D 5 11 104
E 4.5 16 102
F 2.2 16 102
G 1.6 10 103
H 2.9 24 102
H2 4 21 102

I 2.4 10 105
J 1.1 10 105
K 2.4 12 105
L 5.1 11 105
M 5.3 10 105
N 1.7 15 105
O 3.6 i4 105
02 6 11 105
P 5.9 11 105
P 4.9 13 105
Q 2.5 11 105
R 4 11 101.02
S 5.3 12 101.01
T 1.8 10 101.01
U 3.7 15 101.1




L9

TABLE 62

" LEAD PROFICIENCY TEST =
QUALITY CONTROL STATISTICAL SUMMARY

REFERENCE LABORATORY RESULTS

LAB METHOD T RESULTS(ug/dL. whole blood)
CODE A B C D E F
{103 Flameless AA 3 2 47 T 14
105 ASV 4 3 46 9 12
106 ASVY 3 4 46 14 16 H I
107 Flameless AA 2 2 46 11 15 10
108 MIBK Extrac. 3 2 45 12 15 10 I
109 Flameless AA 4 2 49 11 16 11 I
110 Delves cup 5 4 49 13 17 i3
147 Flameless AA 1 1 46 11 14 9 i
199 Delves cup 3 2 48 11 15 9
200 Delves cup 2 1 50 11 15 10
Number of sample measurments 10 10 10 10 10 10
Mean (target value) 3 2 47 11 15 10
Standard deviation 1.2 1.1 1.7 1.3 1.4 1.7
RSD (%) 38.5 46.1 l6 11.8 9.2 17.2
Acceptable range:
Upper limit 7 6 52 15 19 14
Lower limit 0 0 42 .7 11 6
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that they or their children might be exposed to significant amounts of lead, The 1990 census data
indicate that there may have been as many as 1580 children ages 0 to 6 years living in census tracts
101.01, 102, 103, 104, and 105 at the time of the screening. This suggests that only about 7 percent
of all children in the area were tested. The small percentage supports the conclusion that the data

may be severely biased and should be interpreted with caution.

Table 6-1 indicates that nine children under age 6 living in the DHA area had blood lead levels at or
above 10 ug/dL in 1991. The approximate locations of the homes for each of these children are
provided in Figure 6-1. Similarly, 14 children living in adjacent census tracts 101.01 and 105 had
blood lead concentrations at or above 10 ug/dL. Again, locations of homes for these children are
identified in Figure 6-1. The total of 23 children represents all 0 to & years-olds with blood lead
levels at or above 10 ug/dL who resided on or adjacent to DHA property in 1991, Comparing this
number with the total expected for young children living in this area suggests that 1.4 percent of
children had elevated biood lead concentrations. This estimate, however, cannot be accepted as
accurate because of problems with bias as discussed above. The actual percentage of children with
elevated blood lead levels living on or near DHA properties could be either higher or lower.

6.4.3 EVALUATION OF INDIVIDUAL CHILDREN RESIDING IN DHA HOUSING

A major limitation to the blood lead screening is a lack of detailed environmental data for children
with high blood lead levels. To adequately assess possible sources of exposure in these children, it is
necessary to have information on lead exposures via soil, house dust, drinking water, diet, maternal
blood lead and any unusual exposures (e.g., a parent whose occupation or hobbies include workirg
with lead). In the absence of data collected from homes of individual children, CDM geographically
correlated approximate locations of children’s homes with information on soil, house dust and

drinking water gathered during its field investigations.

Children in Figure 6-1 were grouped according to location into four subsets. Children A through D
live south of Bickers between the 2300 and 2600 blocks. Children E and F live north of Bickers
along Fishtrap Road. Child G lives north of Bickers and further east, near the junction of Pointer and
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Rupert Streets. Children H and H2 live along Rupert, south of Bickers, in the area designated as
Area 2 in this assessment. Children in a single group were expected to live in similar exposure

environments because of their close geographic locations.

6.4.3.1 Children A through D

Children A through D live in a renovated section of the West Dallas housing complex. Surface soil
concentrations (0 - 1 inch) measured in this area can be taken from data from grid points PG-70, -83,
-84, -96 t0 -100, -114, -115, -117, -118, -133 to -136, -154, -155, and -173 (Tabie 6-3). The range
of lead concentrations at these sampling points is 20 to 138 mg Pb/kg, and the arithmetic average is
62. These values are similar to those obtained from "background” samples taken from surface soil at
two other DHA properties, Audelia Manor and Forest Green. For children living in this area, soil

concentrations are apparently not different from levels found in nearby urban settings.

Indoor dust levels for renovated DHA housing can be estimated from the results of indoor dust
sampling (Table 4-6). Dust samples 15, 16, 20 to 22 and 33 all came from completely rehabilitated
apartments and can be used to estimate likely dust lead concentrations for this area. The arithmetic
average concentration in dust is expected to be 149, with a range of 129 to 191 mg/kg. As
previously discussed, dust levels were estimated conservatively, due to the small numbers of samples
for which direct measurements of lead concentration were available. The estimated indoor dust

concentration is likely to overestimate actual concentrations.

As with soil, dust tead concentrations are low and near expected background for scils. Contributions

to total Jead intake from such concentrations are expected to be small.

Drinking water exposures can be estimated using the tap water concentrations of lead found in
completely renovated units, TW-1, -2 and -4. These values, 11.1, 1.6 and 1.7 pg/L, respectively,
suggest that lead exposures due to lead in tap water would be small. Even at a water concentration of
11.1 pg/L, the contribution of lead in water to total intake would be less than that expected from a
normal diet.
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TABLE 6-3

SOIL CONCENTRATIONS IN AREAS WHERE CHILDERN WITH
BLOOD LEAD CONCENTRATIONS ABOVE 10 pg/dL. HAVE BEEN FOUND

PG-039 75 PG-O7? 74 PG-094 45 PG-068 87 PG-092 41
PG-064 49 PG-081 44 PG-053 49 PG-079 52 PG-112 60
CHILDREN E-F
PG-070 85 PG-115 21 PG-173 68 PG-114 51 PG-155 41
PG-085 120 PG-118 64 PG-083 20 PG-117 27
PG-097 66 PG-135 52 PG-096 57 PG-133 27
PG-100 126 PG-154 36 PG-098 53 PG-136 138
CHILD G
PG-163 67 PG-220 116 PG-165 73 PG-222 94
PG-185 54 PG-240 215 PG-187 80
CHILDREN H-H2
PG-225 124 PG-260 181 PG-241 198 PG-257 247
| PG-242 233 PG-258 535 PG-243 45 PG-275 1408

1 Areas are defined in the text in Section 6.4.3.




Overall, lead exposures for these four children from sources related to the site appear to be very
small, Using the JUBK model in defauit mode except with soil (62 mg/kg), dust (149 mg/kg), water
(11.1 ug/L) and a GSD of 1.7 as inputs, a geometric mean blood lead of 2.93 ug/dL. is predicted,
with only 0.98 percent of children expected to bave blood lead levels as high as or higher than 10
pg/dL (Table 64). Such results suggest that elevated blood lead levels in these children are due to
factors other than excessive levels of lead in soil, house dust, or drinking water. Since the latter are
the only significant sources of exposure which might be site-related, elevated blood lead levels in
children A - D are probably due to more generic factors unrelated to lead contamination from the
RSR smelter, the use of lead-based paint and/or the use of lead solder for residential plumbing.
Several explanations are consistent with existing data. This prediction of mean blood lead is also
similar to that predicted by the IUBK model run completely in default mode (See Figure 6-2).

Some children may have behaviors which put them at greater risk for lead exposure. Children with
unusual mouthing activity, for example, may ingest much larger amounts of soil than average. This,
in turn, will lead to a higher than normal uptake of lead and a higher blood lead concentration. The
IUBK model, run in default mode for all parameters except soil ingestion rate and GSD (1.7),
predicts that children who consume twice as much soil (200 mg/d) as average (100 mg/d) will have an
average blood lead level 1.5 times higher than normal, and the number of children with blood lead
levels exceeding 10 ug/dL will increase from 0.98 to 8.34.

Nutrition may also increase risks for higher blood lead levels. Children who do not obtain sufficient
iron in their diets may absorb lead much more efficiently than their peers. This can also lead to
increased blood lead concentrations. Possible impacts of increased absorption are discussed in Section
7.2,

Children may receive significant exposure away from home while staying with relatives, or in a
formal daycare facility. Older homes, or homes undergoing renovation, could be sources for lead
from lead-based paints. Much of this area of West Dallas is old encugh to have many homes with
significant amounts of lead in paint. The scattered occurrences of children with elevated blood lead
levels at sites substantially removed from the smelter (four in census tract 43, one in census tract

101.02, and two in census tract 106) is consistent with this suggestion.
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TABLE 6-4

IREHABILITATION UNlT _

CALCULATED BLOOD Pb and Pb UPTAKES

A2 \Dufme Housng\T wiskm'é-4, ]
1492 mm

Age Blood Level | Total Uptake | Soil & Dust Uptake | Diet Uptake | Water Upmk-e- Paint Uptake | Air Uptake
__ _ eiday) Lig/day) o iB/daY) (g/day) ug/da
0.5-1 2,73 7.39 3.30 294 1.11 0.00 0.04
1-2 2.62 9.10 3.30 2.96 2.77 0.00 0.07
23 2.71 9.70 3.30 3.40 2.89 0.00 0.12
34 2.79 9.66 3.30 3.29 294 0.00 0.13
4-5 2.89 9.66 3.30 318 3.05 0.00 0.13
56 2.93 10.08 3.30 3.38 3.22 0.00 0.19 I
6-7 2,99 10.5-0__ 3.30 3.74 Rva 0.00 0.19
SOIL CONSTANT CONCENTRATION used in model: 62.0 (ug Pb/g)
DRINKING WATER CONCENTRATION used in model: 11.10 (ug Pb/L)
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BLOOD LERD CONCENTMATION (ug/dL )
@ to 72 Months
Model Parameters
Soil=200 mg/kg
Dust=200 mg/kg
Water=4.0 ug/L
Maternal PbB= 7.5 ug/dL
GSD=1.42
Dallas, Texas Authority Site Concentrations Default Model 62
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Children may also have carried a substantial burden of lead acquired in another location with them
when they moved into DHA housing. Follow-up questionnaires with families of children with high
blood lead levels addressed the question of previous address, but the information provided is difficult
to interpret. For example, it is not clear when the questionnaire is left blank if the family neglected
to fill out the form, decided not to provide the information, or had not moved for an extended period.
Also, it seemed that some forms were filled out to represent the person providing the information,
rather than the child in question. Data are thus insufficient to assess this possibility on a child by
child basis.

Overall, the questionnaires do provide some indication that families tend to make local moves. Of 17
questionnaires reporting previous addresses, 13 provided addresses on or near the DHA property .
Since some areas west of the DHA property may have significant levels of lead in surface soils, it is
possible that some high lead levels in children residing in DHA housing are due to previous exposure

elsewhere.

Children may also have diets which are higher in lead than normal. For example, some children
could rely to a greater extent on canned fruits and vegetables, rather than frozen or fresh. Although
lead soldered cans are no longer produced in the U.S., imported cans may still be sealed with lead-
based solder. A greater dependence on canned goods makes it more likely that imported canned
goods will be consumed.

Finally, parents or other household members may have hobbies (e.g., stained glass, electronics) or
occupations (e.g., battery manufacturing) that involve exposure to lead. Hobbies could release lead
directly into the indoor environment and/or parents could bring substantial amounts of lead home on
their work clothes. Either source could increase indoor dust lead concentrations and result in

significantly increased lead exposure.

Whatever the source of lead exposure in children A - D, it is unlikely that their exposure is greater
due to their residence in DHA housing. Levels of lead in the environment for these children is

similar to that expected elsewhere in the Dallas urban area. These same children might be expected
to have similar blood lead levels even if living in other areas in Dallas. In fact, if the source of the

extra lead is either increased mouthing behavior or poor nutrition, completely rehabilitated housing
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may be preferred. Other housing in the Dallas area, if older than 20 years, could have substantial
lead in interior wall and trim paint. This lead could have a significant impact on blood lead levels in
children with high soil ingestion rates, or iron or calcium-deficient diets.

6.4.3.2 Children Eand F

Surface s0il samples taken near Fishtrap Road, north of Bickers inciude PG-39, -53, -64, 68, -77, -
79, -81, 92, -94, and -112 (Table 6-3). The arithmetic average soil concentration from these
locations is 57.6, with a range of 49 to 87. These levels are again similar to those associated with
background in the Dallas urban area.

Homes for both children are in the area where complete rehabilitation of apartments has been
compieted. Exposures from either indoor dust or drinking water can be expected to be similar to
those for children A - D. Since soil concentrations for this group are also similar to the first,
excessive exposure is again expected to be due to sources not specific to the DHA property or its

history of lead contamination.
6433 Child G

Surface soil samples taken near the junction of Pointer and Rupert include PG-163, -165, -185, -187,
-220, -222, and -240 (Table 6-3). The arithmetic average for this data subset is 100 mg/kg with a
range of 54 to 215. This mean is slightly higher than those for the first two groups above, but still
within the range of values associated with background (Section 3.4.1). The data subset contains one
value (215 mg/kg) which is elevated above expected background, but still below levels which might
trigger remedial action (Section 7.0)

The home for this child is in the area where complete rehabilitation of apartments has been
completed. Exposures from either indoor dust or drinking water can be expected to be similar to
those for children A - D. Since soil exposure concentrations for this child are also similar to the
first, excessive exposure is again expected to be due to sources not specific to the DHA property or
its history of lead contamination.
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6.4.3.4 Children H and H2

Surface soil samples taken near these children’s home include PG-225, -241, -242, -243, -257, -258,
-260, and -275 (Table 6-3). The arithmetic average for this data subset is 374 with a wide range
from 45 to 1481 mg/kg. The highest soil concentrations (1408 and 564) are certainly of concern, and
it is theoretically possible that excessive exposure could be due to site-related lead in soil. The higher
lead concentrations, however, actually occur in the unoccupied and fenced area of the property. It is
unlikely that a very small child would be playing in these areas. Excluding the two higher values, the
arithmetic mean soil concentration is 171 mg/kg.

6.4.4 EVALUATION OF CHILDREN WITH ELEVATED BLOOD LEAD LEVELS LIVING
OUTSIDE DHA PROPERTY

Several children with elevated blood lead levels in census tracts 101.01 and 105 were identified in the
blood lead screen. EPA has collected data in areas where some of these children live, but has refused
to release this data to CDM, citing concerns for privacy. Lack of data prevents 2 more complete
analysis of the exposure conditions for these children. However, it is possible to discuss the results
of the screening in census tract 105 in a qualitative fashion, based on limited data summaries provided
by EPA.

In census tract 105, 11 children with elevated blood lead levels can be divided into two groups.
Children I - M reside in an area in which EPA has found some elevated levels of lead in soils.
Figure 6-3 shows areas designated by EPA with associated percentages of soil samples with lead
levels above 500 mg/kg. Children within this area could be exposed to higher soil lead
concentrations and this may, in part, explain the higher blood lead concentrations found. Only 11
children participating in the blood lead screening, however, were reported living in the EPA areas of
interest, providing a ratio of 5/11 or 0.45 of children with elevated blood lead levels to total children
screened. Such a high ratio is unexpected. In Leadville, CO, soil concentrations ranging up into the
10’s of thousands of mg/kg in residential areas were associated with less than 40 percent of children
with blood lead levels exceeding 10 ug/dL (CDH 1989). It may be that only children whose pareats
had reason to suspect elevated lead exposures were tested. This seems likely since the issue of lead

contamination in this area has been of public concern for some time.
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Children N - Q reside north of the EPA areas of interest. These six children are expected to have
exposures {0 lead due to soil and dust which are on average less than those of the first group. The
EPA data suggests that the frequency of detections of lead levels in soil above 500 mg/kg decreases
with increasing distance from the RSR smelter site. Since children N - S reside further from the site
than children I - M, soil levels around their homes should be less. Indoor dust concentrations should
ajso be less, since at least some lead in indoor dust is transferred in from outside. Thirty-one
children were tested from this area, a ratio of 6/31 or 0.19. Again, the high ratio suggests bias in the
screening data. It is interesting to note, however, that the percentage drops in an area where soil and
dust concentrations are expected to be low, This is consistent with the assumptions used to address
Iead exposures in this assessment. The JUBK model assumes that even when soil/dust concentrations

are low, soil/dust ingestion is a significant source of exposure to environmental lead.

6.4.5 SUMMARY

Blood lead screening data collected by the City of Dallas in the last half of 1991 are useful in
assessing potential impacts of environmental lead exposure in West Dallas. By correlating locations
of children with sampling data collected by CDM, potential sources of exposure can be evaluated
semi-quantitatively. In general, sources of environmental exposure for children with elevated blood
lead concentrations for soil, indoor dust and drinking waster were limited and within ranges
associated with background in urban areas. It seems unlikely that the high blood lead levels for these
children are associated with the specific exposure conditions for DHA property. Instead, excess lead
uptake is probably associated with diet, nutritional deficiencies, parent’s occupational exposure, body
burden acquired from other (non-DHA) exposure settings and/or other unusual sources. None of
these factors would be unique to the DHA setting, and high blood lead levels might be expected in

these same children in any urban exposure setting.

6.5 CONCLUSIONS

Conclusions drawn from this analysis are as follows:

¢ There appears to be no justification for remediation of soil in Area 1. This is based on a
soil lead level (upper confidence limit) that is only slightly higher than off-site background
lead levels, and model results which estimate that less than 1 percent of children exposed
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to this soil might have blood lead in excess of 10 ug/dL.. Continued rehabilitation of the
interior of units is recommended since this has been found to decrease indoor dust lead
levels.

Although there are slightly higher levels of lead in Area 2, no excessive exposure is
expected and no remediation of soil appears to be justified. This is based on model results
which estimate that less than 2 percent of children exposed to this soil might have blood
lead in excess of 10 ug/dL.. Continued rehabilitation of the interior of units is
recommended as previously stated.

Soil Remediation is warranted in portions of Area 3 that exceed 500 mg lead/kg soil (See

Section 7.0. The model predicts that up to 5 percent of children exposed to soil
contaminated at this level may have blood lead in excess of 10 ug/dL.
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7.0 ESTIMATION OF ACTION LEVELS

Blood lead levels of children who might, in the future, reside in Subarea 3b may exceed the criteria
established in Section 6.1. More than 16 percent of children are predicted to have blood lead levels
above 10 ug/dL. Because criteria are exceeded, this risk assessment concludes that there exists an

unacceptable risk of neurological damage to children who might reside in this area in the future.

A major component of Jead exposure in Subarea 3b is due to lead contamination in soil. As a
consequence, reducing soil lead concentrations would be an efficient means of reducing overall lead
exposure to acceptable levels. From results in the risk assessment, it is possible to estimate soil lead
concentrations which would have to be achieved in order to lower predicted blood lead concentrations
to acceptable levels. Such estimates are referred to as remediation goals (RGs), and are interpreted as
the maximum soil concentrations which can remain on-site without increasing lead exposures above

acceptable levels.

RGs are typically established by reversing the quantitative estimation of risks and exposures in ths
risk assessment. Instead of starting with an environmental chemical concentration and calculating an
associated risk, a target risk level is chosen and an associated environmental chemical concentration is
calculated. Because the IUBK model was used in the estimation of lead exposures and risks, it is the

appropriate choice for generation of RGs.

To establish RGs, the I[UBK model was run in default mode, except that the GSD was changed tc that
used in the risk assessment (1.7), and the indoor dust concentration was set at the average for
occupied units {141 mg/kg). The model was then run sequentially, adjusting soil lead concentrations
between runs, until the resulting blood lead distribution predicted 95 percent of the population with
blood lead levels below 10 pg/dL. The resuiting geometric mean blood level (4.24 ug/dL) was
noted. The mean blood lead level can be considered a GSD-specific target level. Regardless of the
lead source, a mean blood level of 4.24 pug/dL is always associated with a distribution with 95 percent
of all children betow 10 ug/dL, so long as the specified GSD is 1.7.
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Using the model module for finding specific media concentrations associated with a given geometric
mean blood level, a soil concentration was estimated for the target blood lead level. This approach is
appropriate since any combination of lead exposure via different media which results in the same
geometric mean blood lead level will also result in the same percentage of children with blood lead
levels above any given target. Thus, the estimated soil lead level is predicted to yield exposure
consistent with the definition of reasonable maximum exposure (i.e., no more than 5 percent of
children with blood lead levels above 10 ug/dl). The soil action level estimated by this application
of the model was 502 mg/kg. Therefore, an action level for lead in soil of approximately S00 mg/kg
is recommended for the DHA site.

Representative model runs for a range of soil lead levels around the 500 mg/kg action level (450 to
550 mg/kg) are shown in Figure 7-1. At an action level of 450 mg/kg, 4 percent of children are
estimated to have excessive blood lead levels; at 550, 5.8 percent The recommended action level,
500 mg/kg, falls in the middle of this range and is estimated to result in 4.8 percent of children
having blood lead in excess of 10 ug/dL. To further illustrate the effect of varying soil action levels,
Table 7-1 provides estimates, predicted by the model, of total intake for different age groups as soil
lead increases. In general, total Jead intake is predicted to increase by about 10 percent as soil [ead
levels increase from 450 to 550 mg/kg.

An action level of 500 mg/kg is considered a conservative estimate. It is chosen based on a
prediction of that less than 5 percent of exposed children would have blood lead levels in excess of 10
pg/dL. 1t also incorporates several conservative assumptions, such as use of the default valve for
maternal blood lead levels, and site-specific information on indoor dust and tap water concentrations.
Unless children receive unusual non-site related exposures, it is unlikely that an action level of 500

mg/kg will result in lead exposures exceeding the established criteria,

7.2 SENSITIVITY ANALYSIS FOR POTENTIAL "HIGH RISK" SUBPOPULATION

Concerns raised in Section 6.4.3.1 on nutritional deficiencies suggest that the sensitivity of absorption
of lead in the gastrointestinal tract be evaluated. Children with inadequate diets may absorb more
lead than their peers, and could be at increased risk even where soil lead concentrations are below the
remediation goal suggested in the above analysis. It is important, therefore, to determine the effect of
differences in gastrointestinal absorption on estimated RGs.
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TABLE 7-1

SOIL 475 (ug Pblg) | SOIL 500 (ug Pb/g)

SOIL 525 (ug Pb/g)

SOIL 550 (ug Pb/g)
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For this analysis, gastrointestinal absorption was increased by 25 percent, and RGs estimated as
described above. This value was chosen based on professional judgement, since no studies were
located that could provide a quantitative estimate of absorption in children with nutritional
deficiencies. Absorption inputs in the TUBK model thus increase from 50 percent to 63 percent for
lead in water and diet, and from 30 percent to 38 percent for lead in soil and dust. The estimated RG
decreases from 502 mg/kg using default absorption values to 291 mg/kg with the higher absorption
rates. This indicates that absorption rates are sensitive determinates of predicted blood lead evels.
Where absorption of lead is substantially increased, children may be at increased risk for excessive
lead exposure. There is no information available on which to base nutritional status of children living
in DHA housing. It is possible that this subpopulation of child is quite small.

Even considering this lower RG, however, most of the DHA property still has acceptable surface soil
lead concentrations. No sample results from Area 1 (the bulk of the site) exceed 290 mg/kg, and
only four of 38 samples in Area 2 exceed this criterion. In Area 3, only five of 33 samples exceed
291 but are lower than the RG of 502. Thus, only a small additional portion of the DHA property
would be subject to possible remediation if the lower RG was adopted, and most of this is located in
Area 3, which is currently unoccupied, and in the most westerly portions of Area 2.

This sensitivity analysis is consistent with the risk assessment, suggesting that even using "worst case”
assumptions, risks associated with exposure to lead are low in the occupied areas of the site. The
analysis also suggests that, during remediation, any replacement soil or capping material brought on-
site should have lead levels at least as low as those in Arez 1. This will provide maximum protection

for children with suboptimal diets or usual lead exposures.
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1.0 INTRODUCTION

Fishtrap Lake is a small, 21.2-acre lake locatued bhelween bingsbriage
Street and Fishtrap Road, on the southern si1de ul the lakewest
community, a west Dallas housing project operated by the Dallis Housing
Authority, Aside from an elementary schootl located near the narthwest
side of the lake, the area immediately surroundiny the lake presently
15 undeveloped., However, other residential, comnercial, and industrial
areas are located within several blocks to the east, south, and west of
the lake.

Due to existing volume and drainage outlet restrictions, Fishtrap lake
cannot handle inflow from a 100-year frequency strom, and thus Jdoes not
meet current requirements of the City of Dallas Stormwater Maiagement
Division, OQccurrance of a 100-year strom presently would result in the
overtopping and flooding of adjacent local streets such as Hampton Road
and Singleton Boulevard. A recent report entitled "A Flan for the
Rebuilding of The West Dallas Housing Projects” prepared by Carter §
Burgess, lInc., Peterson Littemburg Architects, Real Estate Research
Corporation, and Selzer Associates/Selzer-vVolk-Borne proposed
construction of a “"Town Center" along the north and west sides of the
lake, Unfortunately, increased stormwater cunott from proposed Town
Center improvements potentially would augment the alrvady unacceptable
flooding situation associated with Fishtrap Lake. Thereiore, a
feasibility study was made to determine what improvements to Fishtrap
Lake would be required in order to meet the City's drainage
requirements., This report summarizes the engineering dnd environmental

findings of the feasibility study.

2.0 DESCRIPTION OF THE EXISTING FISHTRAP LAKE/LAGIHIR HYODRAULIC SYSTEM

Fishtrap Lake 15 a 21.2-acre body of water ranyging in dJdepth trom less
than two to greater than six feet., 10 4CUs 4w 4 Storage darea ar
detention pond for local stormwater runotf, Five sturdi sewer systems,
ranging in size from 43 tinches to 9t inches in hidaeter, Jd.scharyge

approximately 1100 cubic feet per second {cfs) of storm waler 1ito



fishtrap Lake during a luU0-year freyuency stoem.  Tnoarder tor these
storm sewer facitities to function properiy, the mariman lake elevation
during flood conditions cannot exceed an elevation or dUt.5 teel mean
sea tevel (ft msl). This is based on a current City ot Dallas
requirement that storm sewer systems be designed to carry a 100-year
design flow, with no water standing in the streets.  Currently, when
the water level in Fishtrap Lake increases above elevation MZ2.75 tt
msl, it enters & 30-inch reinforced concrete pipe, fiows Liarouwyn a
siuice gate and thence through a 42-inch diameter discharge pipe, The
discharge pipe conveys water to the nearby lagovon. The layoon also
serves as a small detention pond, storing rainwater and reducing the
rate of gutflow to the Trinity River. When the water elevaticn in the
lagoon exceeds 403.02 ft msl, excess stormwater travels through four
30-inch reinforced concrete pipes under Bickers Street, and thence to a
storage sump located adjacent to a pump system which pumps the water
into the Trinity River., In order to provige gravity flow to the sump,
water levels must reach an elevation of 402.0 ft ms]l on the ncrth side
of Bickers Street {(based on a 1973 report by Forrest and Cotton
entitled Interior Drainage Study, West lLevee, Dallias Floodway Froject),

In its present condition, fishtrap Lake is inadeyuate to handle
(hydraulically) a 100-year storm due to the limited storage cagacity of
the lake and outfall system, Should a 100-year desiyn storm gccur, the
level of the lake would rise higher than 406.5 fL ws], causing water to
back up on Hampton Road. The existing outflow structure under Bickers
Street also would become a critical constriction during o lil)-year
design storm, and floodinyg of the lake and lajyuon area potentially

would occur.

3.0 DESCRIPTION OF HYDRAULIC ANALYSES AND RECOMMENDATIONS FOR
HYDRAULIC IMPROVEMENTS

According to a report entitled “Fishtrap Road  Storu rainaye
Improvement Study" by Howard Needles Tammen & Bergeddorl datend January,
1941 (HNTB report), the only solution to the Pruwntrap arcs drdainage
problem would be to fill in the lake and constru.l open voaanels Lo
cirry flow from adjacent storm sewer outlets tu the culveris under

2



Bickers Street. The existing lake and lagoon, however, serve as a
central recreational and visual amenity to the Lakewest cummunity. In
addition, the lake and lagoon serve as an impurtant settiiag basin
system which removes substantial amounts of lead and other pcllutants
that otherwise would enter the West Fork Trinity River system.
However, water quality and fish in the lake remain in excellent
condition (refer to the Environmental Analysis of Fishtrap Lake by
WAPORA, Inc., which 1is attached as a technical supplement tc this
study). In order to retain Fishtrap Lake and the lagoon as a
neighborhoecd amenity, substantial earthwork and construction of a
large, new storm sewer system would be required. Due to the snall size
and linear configuration of the tagoon, it will act as a channel during
a 100-year design flood. Fishtrap Lake, on the other hand, will act as
a detention pond if additional excavation and fill operations are
conducted to increase the effective storage area of the lake,

In order to properly evaluate the Town Center Concept Plan, an analysis
of the hydraulics of Fishtrap Lake and the adjoining layoon was
performed. Computer modeling of the routing of a 100-year design flood
through Fishtrap Lake and the adjacent lagoon was conducted by the City
of Dallas Stormwater Management Division usiny the TR-20 computer
program developed by the United States Department of Agriculture/Soil
Conservation Service. Hydraulic design c¢riteria used 1n selting up the
model were obtained from the HNTB report. Tupuyraphic information
prepared by Carter and Burgess, Inc. also was wuscd to ubtain lake
cross-section and configuration data, In addrtion, an enviromnental
assessment of water quality, sediment quaiity, dnd fish tissue was
conducted to determine the effects (if any) of siLorm water runoft trom
a near-by lead smelter and other industries neda- Fisntrap lake. The
environmental assessment also evaltuated the oversll desitability and
usefulness of Fishtrap Lake and the adjacent laguun ds an duenily

element for the surrounding residential areas.

Since a critical section of the drainage syslem 15 lgoated at Lhe
culfall to the West Levee Sump, the hydrauli¢ wmoaeiing wa, conducted

progressing upstream from the outfall. According Lo the model iy

conducted hy the City, approximately 22t} linear ioct {LFY of o flve,
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10-foot by 4-foot box culvert would be required under Bickers Street to
transport storm water from a 100-year flood tu Lhe West Leveg Sump
(Figure 1). The hetght of the proposed box culvert 1s restricted to
four feet due to a 48-inch diameter sewer main presently under Bickers
Street. Inflow to this culvert system will enter a proposed drop inlet
in the west lagoon which will be constructed at a crest e¢levation of
401.0 ft, msl. Flow entering the lagoon would be conveyed by 1200 LF
of a proposed five, 9-foot by 5-foot box culvert which would be
constructed between Fishtrap Lake and the lagoon., The crest elevation
of the proposed drop inlet structure to be buillt in Fishtrap Lake would
be set at 402.0 ft msl, In order to create a conservative hydraulic
model of the system, storage was assumed to be zero at the crest
elevation, I[n other words, all lake depth below the crest alevation of
the drop structure was considered "dead"” storaye, unavailible for
staring or conveying a design storm (Figure 2). in order to reduce the
outflow of the lake to an acceptable level, approximately 99 acre-feet
of storage would be required between elevations 402.0 and 406.5 ft mei,
By filling the area surrounding Fishtrap Lake to an elevation greater
than 406.5 ft msl and using a slope of 3 horizental to 1 vartical tor
the shoreline, this storage could be achieved. Approximatety 8,000
cubic yards of fill would be required to create the desired storaye,
and still would result in a minimal lake expansiun. The water surface
of the lake currently is at 404.3 ft mst and covers 21,7 acres,
according to best available aerial topographic maps. [1 additional
fill was placed around the lake, then the water surface area of the
lake during a 100-year design flow would be 21.Y scres {an increase of
0.7 acres), This would allow buildings to he butlt near the lake {4as
is proposed by the Town Center Concept Plan) without teur ot flooding,

4.0 ESTIMATED COST OF PROPOSED HYDRAULIC IMPROVEMERTS

A preliminary cost estimate for the reconmmended hox culverts and other

miscellaneous drainage improvements 1is listed in Table 1. The total
estimated construction cost for the proposed culvert system, which will
allow DHA to retain the lake and laygoon as 135 prupused 0 the Town
Ceriter  Concept Plan and yet meet all or the iaty's drainaye
reguirements, is $2,594,454, This cost includes g 15% contingency
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Takle 1. Ectimated costs for the proposed improvements Lo lhe
Fishtrap Lake and tegoon drainage system.
LOCATION West Dallas Housing GESCRIPTION _Pishirap Labe o €y
DATE 4/85 ESTIMATED BY_ _ MGH LIFICE PROJECT KO BA3zL-tg
ITEM NO. DESCRIPTION QUANTITY UNIT PRICE SUii- 10 AL
1 (5) 10' x 4' Box {ulverts 220 {1 3680 | f $149.£:_u,_ui"_ ______
2 (5) 9' x 5' Box Culverts 1100 LF $650 LF 5715.290
3 Lake £xcavation 117,500 Cy 54.58 CY 537,580
4 Fill Placement 8,000 cy $1.50 C¥ $ 12,1004
5 Disposal of Lake Excavation* 109,500 CY $5.00 CY §547,4500
£STIMATED CONSTRUCTION COY | R R0 R
CONTINGEHCIES . 1v- s N
SUB-TOTAL RIS O L R
ENGINEERING - __ 17t R 1 L
¢ 593 i

TOTAL ESTIMATED PROJECT uOL




figure and a 12% engineering and surveyinyg fee. In addition to the box
culverts required, lake excavation and excess soil removal efforts
would account for a majority of the project cast. The estimated amgunt
of soil to be excavated is based on the recommended deepening af the
take for environmental reasons (refer to attached Wapora, Inc. study)
and modifications required to increase lake storage. This excavation
would increase the lake depth to an average of five feet, while
dropping the normal pool elevation two feet,

5.0 SUMMARY OF ENVIRONMENTAL CONSIDERATIONS

An environmental analysis of Fishtrap Lake and the adjacent lagoon was
conducted by WAPORA, Incorporated, The envirconmental 3nalysis
evaluated water quality, sediment quality, fisn tissue, and
recreational potential of the Fishtrap Lake and lagoon system.
WAPORA's final report is attached as Appendix A to this docuunent,

Water guality in Fishtrap Lake and the adjacent lagoon was found to be
excellent, Temperature, pH, and dissolved oxygen (D0O) levels were all
acceptable, A few low DO values were noted in the bottom cf the lake,
which indicated that an auxiliary aeration system (i.e., fountain)
would be useful at a later date to enhance oxygen levels for fiszh life.
Lead concentrations were very low, as were fecal coliform counts, which
indicated a complete lack of industrial pollution or human waste
{sewage)} pollution in the lake or lagoon. Fish tissue analyses also
indicated an absence of lead, indicating that fish caught out of
Fishtrap Lake and the lagoon are perfectly acceptable for human

consumption,

Sediment samples indicated that from 0 to 2.5 inches of oryenic and
inorganic sediment is located at the bottom of the lake and layoon. It
is recommended that this sediment be removed, since decomposition of
the organic material can cause drops in DO levels in the lake. The
sediment was determined to contain moderate to high lovels of Teast,
with most measurements in the 300 mg/1 to 600 wysi range. Tne lead
levels generally were below 1000 my/1, wnich is the Jevel considered

“toxic" or "“dangerous” by EPA.  Sedimenl removed tram the Take and
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tayoon could therefore be used as fill material adjecent tu tie lake,
but should be covered with topsoil or grass as soun 4% pussible to
avoid lead contamination of persons liviny in the tnsediate vicinity of
the lake.

6.0 SUMMARY

The cost estimate for the channelization recommendation contained in
the HNTB report was $2,442,400 in 1981 dollars, or approximately
$2,809,000 in 1985 dollars. Comstruction of the HNIB alternatise would
have resulted in the destruction of Fishtrap Lluke and the adjacent
lagoon, and the associated loss of these recreational and aasthetic
features for the community. Construction of the culvert systems
proposed herein will cost approximately $2,594,000 (in 1935 dollars),
and will result in a facility which will adequately handle a 100-year
flood, and yet will retain the aesthetic and recreational benefits of
Fishtrap Lake and the associated 1lagoon. Recent discussions with
administrative officials of the City of Dallas Public Works Department,
Stormwater Management Division have indicated that the City may be able
to fund $1,000,000 or more of the required construction thrcugh the
recently successful stormwater improvements bond program.

Additional work (i.e., design and construction efforts not included in
the cost estimates presented herein) would be regquired Lo add park and
recreational faciltities in the lake and lagcon areas. These tacilities
potentially would include fountains, fishing docks, bulkheads, a
landscaped island, picnic shelters, trails/sidewalks and  othar
facilities typically found in park settings and designed 10 accordenie
with the Town Center Master Plan. Construction ot the nydraulig
systens recommended herein will farm the basis for g hydraulically
functional, cost-effective and aesthetically pleasing luke systom far

the Lakewest Community,
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FISHTRAP LAKE/LAGOON ENVIRONMENTAL AHALYSIS

1.0 INTRODUCTION

1.1 Purpose and Objectives

In support of a master plan refinement and impilementation study »eing
conducted by Carter & Burgess, Inc. on the West Dallas Project for the dalias
Housing Authority, WAPCRA, Tnc. conducted an environmental analysis of “{sh-
trap Lake and an unnamed lagoon adjacent to the Lake. This report pranencs
information concerning the existing environmental condition of the two watec
bodies and provides suggestions and recommendations vegarding potential future

development In the vicinity of the lake and lagoon.

1.2 Study Area

Fishtrap Lake and the unnamed lagoon are situated in tne southeasrzrn
corner of the West Dallas Housing Autherity project area (Figure !). Both
water bodies are located on the same tributary of the Trinity River. [|he
tributary flows from southeast to northwest and terminates at the Toinity
River. The drainage area for Fishtrap Lake contains predominantly indusircial
facilities and includes sources such as the RSR lead smelter. Industrial .and
residential areas, as well as Fishirap Lake, drain to the lagoon. Howevir, a
broken water main also provides substantial water to the lagoon and mav lkeep

the water level constant during dry periods.

Bl 1
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2.0 HABITAT DESCRIPTIONS

4 fieid reconnaissance trip and initial sampiing trip fo:r Fishtrap L.ke
and the adjacent lagoon were conducted by WAPCRA on 17 July and 24 July 1984,
respactively, to document existing environmental conditions in the study irca.
Supplementary deep sediment samples were collected on 13 November 1953 to
allow iddentification of organic sediment depths and 1ead concentrit:on
profiles with depth. Physical characteristics of the study area are presunted

in this section.

2.1 Fishtrap Lake

Fishtrap Lake covers approximately 8.5 surface acres with a4 maximum dapth
of 6 feet and aan average depth of abour 3.5 feet (Figure 2)}. Five (5) storm
sewer drains are the mafn sources of water for the lake (Figure 2). Drain 2
probably carries the highest drainage flow, and as a result, a delta has
formed extending from this outlet to the midiine of Fishtrap Leke (Figurs 2.
The deepest water occurs along the west side of the lake, averaging about 5
feet in depth as close as 30 feet from the west shore. The east side of the
lake averages less than 2 feet deep at approximately 30 feet from shore. Tue
water was very turbid during the field recomnaissance with tess than b inchzs
visibility. In-lake fish habitat such as rocks, logs, brush, etc. i{s absent,
and the bottom generally {s covered with softr sediments (muck) from 1 to 2
feet deep. Approximately !0 percent of the surface area of the lake rerii s

shaded by shoreline vegetation much of the rtime,

2.2 Lagoon

The lagoon is an approximately l.2-acre serpentine bodyv af water witn a
maximum water depth of & feet in the area where the two branches conmvirae
(Statien L} and an average depth of about 2.5 fect (Figure 3)}. The i130u0n
teceivas runoff from Fishtrap Lake during pericds of high rainfall, but in Tuw
runoff perieds (generally summer through fall) most of the water entering the
lagoon comes from adjacent drainage areas and the broken water main thot
ustensibly has remained unrepaired. The water in the luagoon was turbid, with

visibility less than & inches during the sampling period.
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Figure 2. Depth profile, sample locations and locatiuns of inilow and curflev
structures in Fishtrap Lake. Depth contours in feat.
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Natural habitat for fish in the lagoon consists primarily of num2rous
fallen willows (Salix spp.) In shallow areas along the shoreline. Man-apade
structures such as shopping carts and old tires make up the remalaing fisn
habitat. Since the lagoon is narrow {approximately 60 to 65 Feet in wiith}),

as much as 50 percent of the surface area remains shaded by shoreline vezara-

tion during mest of the day.
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3.0 SAMPLING PROGRaM

3.1 Sediment 3amples

During the 24 July 1984 sampling event, shallow {(maximuz 1 foot thick)
sediment samples were collected at six (6) locations in Fishtrap Lake (Figure
2} and at one (1) location in the lagoon (Figure 3. Samples were collected
with a polyvinyl chloride coring device, placed in plastic bags, and then
placed on ice for transfer to the laboratory for amalysis. The lecations,
number of samples collected, and the analyses performed on the sevea «7)

sediment samples are listed 1n Table L.

On 13 HNovember 1984, a sediment profile and 16 sediment samples were
collacted on Fishtrap lake. The sediment samples were obtained to suppiement
the 0" to 6" deep sediment samples collected during July 1984. Ia Noveuber,
sediment samples were collected from the 8" to 12" strata and the 20" 1o 14"
strata {depth of sediment) where sufficiently deep sediments existed. Each
sediment sample (16 total) was analyzed for concentractions of seiuscred
parameters. An additional sampling station (B) was incorporated into the

supplementary sediment sampling.

3.2 Water Samples

Three (3) water samples were collected from Fishtrap Lake and one 1)
water sample was coliected from the lagoon during the 24 July sampling etfort.
Sanpiing locations in Fishtrap Lake and the lagoon are illustrated fa Figuces
2 and 3, respectively. In addition, in situ water measurements were mace at
six (6) locations in Fishtrap Lake and at one (l}) location in the li:oomn,
Temperature, dissolved ocxygen (DO), pH, and conductance were measured at each

location jn Fishtrap Lake, and at the one location in the lagoon.

3.3 Fish Tissue Sanmples

Also during the 24 July sampling effort, a [530-foot x b-fuot x 1 iuach
square mesh gill pet was set in Fishtrap Lake at the ilocation shown in blg.Ie

2. The net was set in water ranging in depth from 2 to 6 feer. Muscie fls-ue



B -~ additional Gravel Bar Sampliing Starion

Tabla 1. List of parameters and anumber of samples collected and amalyzed from
Fishtrap Lake and the lagoon, 24 July and 13 liovember 1984,
*%
Sampling location
* * x x
Parameters S _§ SE Md¥ M ME N N HE B (h I
kxR o T
Lead (24 July) 2 1 2 2 1 2 2 l 2 - - 2
{13 November) 2 2 3 2 2 1 1 2 2 - -
Zinc - - - - 2 - - - - - - 2
Nickel - - - - 2 - - - - - - 2
Cadmium - - - - 2 - - - - - 2
Copper - - - - 2 - - - - - - K
Chromium - - - - 2 - - - - - - 2
Mercury - - - - 2 - - - - - - :
0{1 & Grease - - - - 1 - - - - - - 1
PCB's - - - - 2 - - - - - - -
Phenols - - - - 2 - - - - - - -
CoD - - - - 1 - - - - - 1
Fecal Coljforms - - - - i - - - - - 1
BOD - - - - - - - - -
5 1 ]
Temperature 2 - 2 2 - 2 2 - 2 - |
bo 2 - 2 3 - 3 3 - 2 - 1
pH 1 - 1 1 - 1 ] - { - 1
Conductivity 1 - 1 L - 1 i - L - !
Fish - - - - ~ - - - - - l -
*®
Water samples collected at these stations SWU - Southwest ME - Hiddie Eu.:
*
* Sediment and in-situ data collected S - South NW - Horthwest
at all stations
- SE - Southeast N - Heoth
Only lead analyses performed on
November samples MW - Middle West HNE - lHevtheast
GN -~ Gill net set only M - Middle L - Legoon

Cl



samples were collected from four (4) representative

samples were placed in plastic bags and placed on

laboratory for analysis of lead concentratious.
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4.0 RESULTS AND DISCUSSION

4.1 Water Quality

Results of the in situ measurements are presented in Table 2. Jatev
temperatures near the surface in Fishtrap Lake ranged trocm abeout 33°C (317F)
to 34°C (53°F). Water temperatures near the bottom of the lake ranged from
27.5°C (B1°F) cto 28.2°C (82.5°F), or approximately a 6°C (10°F) diffecence
from lake surface to lake bottom. Likewise, DO varied from 3.3 to 9.1 mg/!
near the surface to as low as 1.5 mg/l near the bottom at the deeper samplipyg
stations. The pH values ranged from 8.4 to 8.7 in Fishtrap lake, whilis the
conductivity varied from 265 to 280 micro-Siemens (uS}. Water tempecatire
near the surface in the lagoon was 32°C (90°F). Near-surface L[O concentruation

in the lagoon was 9.6 mg/l, the pH 8.8, aad the cooductivity was 310 5.

Results of the laboratory-based water quality analyses are listed iu
Table 3. All water analysis results are pre;ented as mg/l (i.e., parz: per
millicn, ppm). USEPA criteria for potable water- and protection of ajquaiic
life (where applicable) also are presented in Table 3. None of the suuptes
tested exceeded these criteria, with the exception of oil aad grease, usod
possibly phenols and PCB's where the detection limit of the analytical ncthod
was above the potable water criteria. Potable water criteria are inciuded
here only to place the measured concentrations 1in perspective and not I«

suggest the potential for potable use of Fishtrap lLake or lagoon water.

Lead concentrations within the water of Fishirap Lake were low, at or
near the detection limit for the analysis (0.001 mg/l). These concentrativns
are lower thao median drinking water concentrations tound by Ducfor and hecler
(1964). Harr (1975) and the National Research Council (NRC) Committee on Lead
in the Human Eavirooment (1980) found that clays and organic matier 1n water,
sediments, and soils serve as effective coordinatien (adsorption) sites tor
dissolved lead,. Consequently, the ultimate fate of lead entering Fishtrap
Lake is likely to be precipitation to bottom sediments unless the pll of aver-
lying waters were to be artificially reduced to below &.5. The 0.009 ng/l

lead concentration ia lagoon water samples is pot high 1o comparisen to otbzr

10
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Table 2. 1In situ analytes measured at Fishtrap Lake and the lagooun,
24 July 1984.

MAXTHUM

SAMPLE DEPTH TEMPERATURE (°C) DO (mg/1) pH CONJUCTIVITY (us
STATION (ft.) Surface/Bottom Surface/Mid/Bottaom Surface Surface

Sw 4.0 34/28 8.3/6.0/- B.7 289

SE 3.5 34/27.5 8.6/6.0/- 8.7 180

Hw 5.0 33/28 $.0/5.0/3.0 8.4 R

ME 3.5 33/27.5 3.1/5.0/3.0 B.4 275

NW 6.0 33/28 B.9/3.9/1.¢6 8.0 163

NE 5.0 34/28 8.5/ - /2.2 B.o Lh,

Lagoon 3.5 32/- 9.5/ - 4 - 8.8 Dk

No sample {-)

11



Table 1.

Chemical analyte concentrations in water, sediment, and [igh tissure sampley

collected from Fialitrap Lake and the Vagoon, 24 July 1984,

Fecai
1 dry O1l & Coliforms
HATRIX/STATION Lead Cadmlum Chromlum Copper  Hercury  Hickel Zinc  Welght Grease Phenol PCB's  {x/100 ml) BON  €COD
Water {mg/l except coliforms): -
L 0,001 - - - - - - - -— - . - —— _
M 0.0 0.0001 0.001 0.002 0.0004 0.020 0.010 — 5.7 0.005 0,01 0 18 84.0
5 0,001 -— - - - - —_ - - - - - -—— _—
L (.009 0.0001 0.001 n.0ul 0.0004 0.001 0.0i0 - 5.9 - 0.0} 0 15 49,5
USEPA:
Fotable/ 0.05/ 0.0l/ 0.05/ 1.0/ 0.02/ -=/ 5.0/ - o/ .00}/ 0,00001/ 200/ -~/ -/
Aquatic Critertia L] Q.04 0.10 L] 0.0005% * " * - -— -— - —
Sediment (wg/kg dry):
NW: 6" 652 - -- - - - - 32.5 _— - -_— - - -
12" 527 -- ~ - -- .- _ 30.4 — - - - - “e
H: 12" 266 - -— - - - - 13.5% - - - - - -
24" 257 - -— —— - - - 18.1 — -— - - - —
HE: 6% 6al -- - - - - - 30.9 - - - _— - -
P2 106 - - - - - - 9.0 —-— - - - - —
a" 654 - - - - - — 18.9 —_— - - _ - -
HW: 12" 621 - - - - — - 17.8 - - - - - -
24" 113 - - - - - - 30.6 —_ - — _— . -
M: 6" i, 150 .41 .6 12.7 0.074 55.0 82.5 19.1 - 1,66 - - - -
12" 597 - - - - - - 17.7 —_— - - - . -
1" 196 -- - - —-- - - 22.1 — -— - - e -
ME: &" iz.t -- -- -- - - - 73.0 -- - -- - -- --
12" 1,090 -- -- - - -- - 16,4 - - - - — -
B 42v 115 -- -- - -- - - 26.1 -~ - - -- - --
SW: b" 9549 -- -- -- -- -~ - I, -- - - -- - -~
| 634 - -- - -- - -- 16.4 - -- -- -- - -
24" 740 - -- - -- - - 7.2 -- -- -- -- - -
EHE el 3132 -- - - - - - 14,8 - - - - e —
246" 130 -- .- -- - - - 40,5 -- - - - - —
St 6" 1,490 -- - -- - - - 17.6 - - -- - - -
12" 327 -- -- -- -= - - 25.6 - - -- -- - .
24" 44.0 -- -- -- -- -~ - 2h.8 - - - - - --
L: " s14 l.HI 14,1 8,94 0.054 28.1 19.6 31.0 -- - -- -- - -
Fiali thsaue (mg/kp wet)*
Biuegill #1 0.0 - - - - -- -— .- ~- - -- _— - --
Bluegill #2 0.076 - -- - -- - - - - -- - -- - -
brown buidtead GO, 0D -— - - - -— - -- - - - - - --
Gizzard ghad 0.097 -- - -- -- - - -- - -- - - -- --
Warmout i G.0706 - -- - - - - - - - - -- —-- -
—ooAnalysta uel perfotmed ar onot oappitcatlc,

P Based oon M-,
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aquatic systems. Lead coocentrations io Lypical freshwater adguatic siotom:
range between 0.0001 and 0.01 mg/l, with the muximum concentraticns 1 the

United States approaching 0.9 mg/l (NRC 1980).

0il and grease 'concentratioas" observed (5.7 to 5.9 mg/l) were oL

*

unusual pgiven the proximity of dense urbao housing. Evidence of "shad: t:ec

o1l changes" along the shoreline area of the lagoon was prominent.

Fecal celiform counts (#/100 ml) were zerc. This suggests minimal Jom:is-
tic sewage inpul to either water body. Io the absence of storm eveniL s.o-

pling, storm water rupnoff dominance of inflow to Fishtrap Lake is indicated.
4.2 Sediments

Data plotted on Figure 4 illustrate the deposition thickness of sediuments
aloog the bottom of Fishtrap Lake. Sediments are from 2' to 25' deep in the
southeast end of Fishtrap Lake. A rocky shelf extends out from sterm draradd
into the lake and sediment depths are very shallow (less than 6"). Sediments
are also shallow in front of the main outlet for the lake, irdicating that 4
substantial flow exists across the lake during pericds of high runoff. The
northeast area also contains relatively deep sediments (2.5 feet), as does

part of the mid-western section of the lake bottom.

No sediments greater thags 2.5 feet in depth were sampled. 1In geao:rral,
the average depth of sediment in the lake ranged from 1 to 2 fteet toe
sediment removal purposes (i.e., dredging), a depth of 1 foot of sedimen: per

surtace acre can be used to estimate the quantity of sediment necessarr for

removal.

Although the sedimenLs are not as deep as first expected, 1t .: our
opianion that the sediments should be removed because at critical low vilum:
periods the sediments represent as much as 30% of the lake valume and taus
corresponding loss of rfleood water retention capacity. Additionally, ch:

organic matter in the sediments utilizes oxygeun (through the decompositio:

13
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Figure 4. Sediment depths finches) in Fishtrap Lake. (Clear circles are IR Y B
measurements. shaded contours derived Irom inverpolaticn Ly prsiac.



Observation ff2 above may provide a rapid ailternative analysis fcr .eau
concentrations. This could be of wvalue ip management of dredging operatiuns,
allowing ™Moo the spot" estimation of lead removal efficiency, possibly by
simple physical examination. The ocbserved relationship 1s a positive correla-
tion between organic content (typically inverse te % dry weight} and lead

content.

Lead concentrations in Fishtrap Lake sediments appear te be highly in-
fluenced by the presence of nearby storm draio outlets (see Figure 2 ana Tible
3). The low concentration from sediments at Station ME apparently resulted
from the presence of a "dome" of gravelly soil extending approximately along
the 3-foot contour line, in a southwesterly direction, to abou: the midlise ot
the lake.

Vertical profiles of lead concentrations i1n lake sediments varied con-
siderably with sampling location. In the southern portion of the lale, a
pronounced decrease in lead concentration with increasiag sediment depta was
noted. However, in the northern portion there was no apparent change in lead
cencentrations in sediment with increasing sampling depth. Hultiple

correlation/regression analysis yielded the following regression equation:

_ 4586.0 + 5495.1 . 3447

Pb = ¥ au o) o) - 258.6
s w
where:
Pb = lead concentration; mg/kg dry
Ds = sediment sampling depth, inches
Du = water depth to sediments, feet

% dw = sediment percent dry weight

The multiple correlatioen coefficient for the relaticaship was 0.750, whivh .
significant at the 0.99 probability level {degrees of freedem = 17). T

regression can be interpreted as follows:
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process), especially during the «critica!l sumuer nocaths. The remaval o1
sediments would also reduce suspended solids and result in less turbid waver,
increased photosynthesis, and higher algal production fer food chain

OrCganisms.

Artifical means of aeration and algal retardation may be necessacy or
desirable in the long-term; however, water quality conditions foaliowing
sediment removal should be improved over existing ccaditions without any

additional control measures.

Results of the sediment metal centent analysis of samples collected on 24
July 1984 are also included in Table 3. High concentratiocns (wmg/l = parts per
million) of lead were observed for most samples. These concentrations suppart
the concept of lead precipitatica withiao the Fishtrap Lake system. Two >toor

observations are goteworthy:

(1) There is an apparent lipear correlation between all metal conczatra-
tions in lake sediments (Station M) compared to those im ligoon
sediments; lake sediment concentrations of metals were invariably
higher than those for lagoon sediments.

{(2) A high inverse correlation (r2 = 0.96; df = 4) was cbserved baiween
lead comcentrations in surficial (about 6") Fishtrap Lake sedimeuts
aad corresponding percent dry weights. The egquat:ion repres:ntinyg
this relatiocaship is:

30,849
= - [
mg Pb/kg i—a**—cz_ 315.4

Data from the lagoon also fit this relationship.

Observation #1 above suggests measurable scdiment trapping by Fishtoap
Lake. Ostensibly, this "settling basin effect” will vary with the solubility
and the affinity of individual wetals for precip:itating materials, poucsi.lv
accounting for the small difference in zinc concentrations between Lhe wo

water bodies.
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(1) high moisture/organic content (the apparent inverse of high peroent
dry weight) indicates high lead content, 43 goted abaove;

(2) 1lead content tends to decrease with increasing Jepth in the sco3-
ments; and

(3) lead coptent tends to decrease with increasing water depth above the
sediments.

The latter observation (#3) probably is related to decreasing concentrat.ons
of lead with increasing distance from the major lead source (one or all cf tbe
storm drain inlets). This is probable, since water depth genzrally increases
from south to north and the storm drain inlets are grouped arcund the south-

eastern half of the lake (i.e., input is to the shallow portiocns of the lale).

The data from station ME were excluded frowm the above analysis as they
exhibited a preonounced iocrease in lead coocentrations from abour 6" (12.1

mg/kg) to 12" {1,090 mg/kg) sediment depth. No explanatioce for this difter-

énce was apparent,

Aquatic macrophytes are especially efficient in removing lead from water
and sediments (NRC 1980). |Nutria feeding on cattails surroundiag the two
water bodies may reprssent the only concentration/magnification pathway for
metals (e.g., lead) ip this system (see Section &.4). Fortunately, tnis
should represent a hazard only to the nutria and any incidental predatses on
these rodents. Sediment phenol concentrations in Fishtrap Lake were less thaun

the analytical detection limit of 1.66 mg/kg.

4.3 Fish Tissue

Four (4) species of fish were captured in a4 g1ll net set in Fisatcap

Lake. The bluegill (Lepomis macrochirus) was the wmost frequently cag.uved

species with seven (7) individuals being taken. ‘The black bullhead (lctwurus

melas), warmonth (Lepomis gulosus}, and gizzard shad (Dorosama ceped:anum

were also captured.

17
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Lead concentrations in fish tissues were a}l below apalytical detection
limits (see Table 3). If it is assumed that these maximum concentrations were
actual ctissue lead concentrations, a worst-case perspective can be derived.
The highest '"concentration" (0.1 mg/kg)} is lower than all fish market canoed
fish reported by Ewing et al. (1979) where a range of 0.28 to 0.7 mg/kg was
determined. Fish taken from Fishtrap Lake would not, thereiore, pose a hazard

to humans or other fish consumers.

4.4 Terrestrial Habitat

The shoreline surrounding Fishtrap Lake 1is composed predominantly of
mature (10 to 20 year old) black willow (Salix nigra) and an occasional tald

cypress (Taxodium distichum) (Figure 2). Willows encircle approximately B85

percent of the peripbery of the lake. Broadleaf cattail (Typba latifalia)
grows immediately inside or adjacent to the willows apnd ocrtupies about 25
percent of the perimeter of the lake. Willow and cattail are native toc Nerth
Texas and are the most frequeant species obgerved around perwmanent water. The
bald cypress around the lake were planted. A maintained lawn containing a
mixture of grasses and weeds extepnds to the water's edge over the remaiping 15
percent of the 1lake shoreline. This vegetationg cover 1is° maintaired by

periodic¢ mowing except in the immediate shore zone.
Shoreline vegetation surrouading the lagoon is predominantly {90 percent
coverage) black willow and broadleaf cattail. Maintained lawn encompasses the

remaining 10 percent of the lagoon shoreline {Figure 13).

Cattails growing in the water have been eatea by nutria (Myocistor

Coypus). The nutria 1s a large (15 to 20 pounds) aquatic rodent that 13
generally uncommon in the Dallas area. Several nutria were cbserved fe2ding

on cattails at the water's edge during the site reconnaissance and samoling

trips.
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Additionally, several species of waterbirds, the belted kingfisaer

(Ceryle alcyon), vellow-crowned night-heron (Nycticorax violaceus}, greatr biue
were observed

the

heron (Ardea herodias), and green heron (Butorides striatus)

feeding in the shallows or resting inm willows around Fishtrap Lake and

iagoon. Sufficient habitat i{s present around both water bodies to attract a

diverse assemblage of waterbirds,
the Trinity River increases the chance for use by waterbirds.

The proximity of the two water bodies to
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5.0 DEVELOPMENT RECOMMENDATIONS

5.1 Current Recreationai Use

Both water bodies are used by area residents for leisure walks, wat:hing
wildiife, and for fishing. A number of individuals and several groups of
various ages were observed using these water bodies during the site racon~
nalssance and sampling trips. Concrete walkways exist around the north and
east sides of Fishtrap Lake. No structured fishing areas suczh as pler:s or
buikheads are now avajilable, so people fish from the shore. Several pienic
tables have been erected at the northwest edge of Fishtrap Lake., No deveiopead

facilities currently are availabie around the lagoon.

Tall weeds (2-3 feetr in height) occur around the periphery (5-10 feat
from shore) of most of both water bodles. Since the weeds may attract saakes
and pest organisms, and also present a physical barrier, only limited aceas

around the water bodies are commonly accessible from the shore.

5.2 Recommendations

Both water bodies and adjacent grounds provide rvecreational benefir uas
well as visual benefit to area residents. A variety of measures could pe
undertaken to Improve existing conditions. Piers and/or bulkneads coul: be
built to extend into Fishtrap Lake and/or the lagoon to provide users an
unobstructed firm platform from which to fish, relax, or watcn aaninal 1:fa,
Additional structures, such as tire reefs, could be placed near bulkhead:s 1o
provide better fishing by concentrating what fish are avaliable. A
maintenance program aiso should be initiated to cut weeds and pick up dabris
to provide additional and safer shoreline access and thus reduce Javer-
utilization and subsequent shoreline erosion of the few areas presantiy
available. For example, secure {(possibly in-ground) rrash receptacles miv te
in order. More picnic areas alsco could be constructed. 4 bike and jogulag
trail around Fishtrap Lake llkewise would add appuai and increase the ovacail

recreational use of the area.
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COMPARATIVE CONCENTRATIONS OF LEAD
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DUST LEAD MEASUREMENTS
AND REGRESSION ANALYSIS
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DALLAS HOUSING AUTHORITY
INDOOR DUST SAMPLES

REGRESSION OF LEAD CONCENTRATION V5 Pb/FILTER
SECOND SAMPLING ROUND

SAMPLE 1D UG/FILTER MG/KG

D-29
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10-2¢
1I-33
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ID-22
0-30
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0.1
21
34
8.9
Lo}

§R88E8Ens
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at
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45.2
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8a.3
428

0.t
a1
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4
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[~}
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126 00202407322 A Squarsd 0.547909
1837082523822 No. of Observationy "
181, 44228001687 Degraes of Freedom 8
415, GA004200504.
A71.82734887041 X Coslficient(s) 0881283
1012065737861 g Err of Coef. 0.051873
1078901453082
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2484.5345648104
554 0BRAB22T20
40080.8113095524
4480, 1220000324
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STATION 131049
3345 Fish Trap Road
AMBIENT AIR GUALFTY SURVEHLANGE

SAMPLE DATE FILTER NUMBER LEAD PARTICULATES REMARKS
ugfcum ugicum

03-Jan-T8 Tageos o8 41 0
00-Jun-79 Fa2204 0.7 44 o
15-Jun-78 7R0MB8 08 G4 a
21-Jan-78 780120 1.7 43 1]
27-Jun-78 790107 0.3 20 1]
02-Fe-79 790108 18 L] 1]
08-Fat-70 7RO 0.5 48 [
14-Fobr79 780128 0.2 a2 o
20-Fab-76 790137 23 ea [+]
26-Fel 79 790150 22 102 0
Od-Mur- 70 Ho15e 0.8 as [+]
10-Mar-78 80152 a9 48 [+]
18-Mar-78 Tecig2 X ] 42 &
22-Mar-T@ 790163 . e 1
28-Mar-79 7601688 6.2 -] 0
03-Apr-T@ 780180 o7 50 o
08-Apr-T8 790187 0.4 A7 o]
15-Apr-79 760188 1.1 83 o
21-Apr-T8 790808 0.8 5 o]
27-Apr-T8 700818 23 ] 1]
03-May-79 Ta0839 - 0 -]
05-May-79 790832 0.2 Eal Q
15-May-79 790e23 1.1 ar 1]
21-May-79 790857 0.5 5 a
27-May-79 790540 0.3 80 [+]
02-Jun-70 780578 05 42 o]
OE-Jun-79 720863 0.4 &1 o
14-Jun-79 790875 0.3 92 1}
20-Jun-79 780685 0.2 5 Q
26-Jun-79 780727 ) 57 ]
02-Jul-79 780888 0.1 83 2
08-Jul-79 190808 0.3 78 0
té-Jul-78 790810 02 54 Q
20-Jul-79 70826 1.2 143 a
28-Jul-79 700825 0.2 34 Q
01-Aug-76 Q00000 1.3 -] o
0t-Aug-78 790860 » 88 0
07-Aug-78 HO000 1 84 Q
07-Aug-78 700854 . 24 1]
t3-Aug-78 000000 0.8 71 0
+3-Aug-T8 790842 . 71 a
19-Aug-79 000000 ag 62 a
19-Aug-79 780882 - B2 ]
25-Aug-T9 000000 1.2 a2 0
2%-Aug-79 THOBSS - az ]
A1-Aug-T9 000000 Q7 as 0
31-Aug-78 781005 - gt 0
06-Sep-78 000004 1.6 80 0
05-Sep-TR o - 80 [’]
12-5ep-7% 000000 a9 104 1]
12-Sep-78 781020 - 104 0
18-Sep-79 000008 aT a7 Q
18-Sep-78 TB1035 . a7 Q
24-5ep-78 00008 1 as o
24-Sep-79 781024 - as a
3)-Sep-T6 000000 1.8 - 1] Q
M-Bep-T9 791042 - B8g ]
08-Oct-78 000000 1.4 g1 Q
08-Oct-79 791048 . 101 a
12-0ct-79 DOOOO0 1 126 a
12-0c4-T8 791053 - 126 L)
18-Oet- 79 000000 G2 77 a
18-0ct-79 790473 - L a
24-Oct-TQ Q00000 1.1 57 a
24-Oct-7Q 790854 - 57 a
30-Oct-T9 000000 G4 44 a
I0-0ct 70 TI204 . a4 0
O5-MNov-78 000000 [+ ] -] a
OE-Nov-78 T2n * 68 Q
11-Mov-78 Fgakal ] . aq a
17-Nov-78 000000 v1] 86 0
17-Hav-79 1070 . -] a
23-Mav-78 000000 o7 | )
23-Nov-T9 781458 * 31 a
28-Nov- 79 DOO0G o4 56 o
20-Nov-79 781077 - 54 o
05-Dec-1e 0OC00G 0.7 163 ]
05-Dec-79 791230 - 103 [+]
11-Dec-70 DGO000 0.2 73 0
11-Duc-79 731240 - 73 ol
17-0ec-70 0OCO0O0D 0.8 58 i}
17-Dac-79 TS * 28 Q
23-Dec-79 000000 0.4 ks 0
23-Dwe-79 781263 - N Q
25 Dec-79 DO000G 2 29 0
20-Dwc-T2 TH1586 - 28 0
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27 May-80
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27-Jul-i1
02-Aug-81
08-Aug-at
14-Aug-8t
20-Aug-8t
28-Aug-gt
Q1-Sep-81
07-Sep-81
13-Sap-81
18-Sep-81
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01-Oct-81
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+3-Cct-81
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24-Mar82
AG-Mar-82
O-Ap-82
1-Agr-82
17-Apr-A2
23-Apr-82
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22-Jul-82
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03-Aug-a2
00-Aug-82
15-Aug-82
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11-Feb-83
17-Fab-83
23Fen-83
Q1-Mar-83
OF-Mur-83
13-Mar-83
19-Mas-83
25-Mas-83
31-Mar-83
06-Apr-83
12-Apr-83
t8-Apr83
24-Apr-83
30-Apr-83
06-May-83
12-May-82
18-May-83
24-Mwy-83
30-May-82
05-Jun-83
11-Jun-83
17-Jun-63
23Jun-63
20-Jun-83
05-Jul-83
1 Jul-83
17-Jul-83
23Jul-83
268-Jul-83
04-Aug-83
10-Aug-83
15-Aug-83
22-Aug-83
28-Aug-83
03-Sep-83
08-Sep-83
15-Sep-83
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27-Sep-83
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21-Oct-83
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OB-Nav-83
14-Now-83
20-Now-83
28-Nov-83
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24-Muy-84
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05-Jun-B4
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17iun-4
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H-Jul-ga
17-Jul-84
23-Jul-84
28-Jui-54
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03-Sep-84
08-Sep-84
15-Sep-84
21-Bap-84
27-Sep-Ba
03-Oct-84
O8-Oct-84
15-0ct-84
21-Oct-84
27-Oct-84
02-Nov-54
08-Nov-84.
14-Nov-84
20-Nov-B4
26-Nov-84
02-Dec-04
08-Lhoc-ga
14-Dec-84
20-Ouc-84
26-Dec-84

G1-Jan-85%
07-Jan-2%
ti-Jan-85
t8-Jan-8%
25-Jan-85
3t-Jan-g5
06-Fal-83
12-Fab-88
18-Fob-85
24-Fab-85
O2-Mar-85
08-Mar-85
t4-Mar-8%
20-Mar-85
26-Mar-85
Q1-Apr-85
07-Apr-8s
13-Apt-85
18-Apr-8%
25-Apr-as
01 -May-85
07-May-a5
13 May-BS
18-May-8%
25 -May-85
at-May-85
0a-Jun-85
f2-Jun-85
18-Jun-85
Z4~Jun-85
3I0-Jun-85
0d-Jui-85
12-Ju-85
18-Jul-85
24-Ju-85
3C-Juk-a5
05-Aug-85%
11-Aug-85
17-Aug-85
23-Aug-as
26-Aug-85
04-Sep-85
10-Sop-B5
16-Sep-25
22-Sep-BA
28-Sep-85
Od-O1-0%
$0-0ct-85
$6-0ct-85
22-0ct-85
280185
03-Nov-85
08-Now-25
THRNw-25
21-Nov-25%
Z7-Nov-B5
03-Dec-85
06-Dec-85
15-Ouec-85
21-Dec-85
27-Dec-85

02-jan-88
0g-Jan-88
$4-Jan-68
20-Jan-83
28-Jan-38
01-Fab-84
Q7-Fab-88
13-Feb-08
15-Feb-88
25-Feb-08
O3-Mar-88
05-htar-58
15-Mar-88

841830
8420109
B420CT
8420113
:F >t 74
842133

842276
842278
842383
842363
84231

BSOO10
asp112
asp1za
ssozz2
[ e
850200
850381
B50350
850474
850388
450481
850409
850402
250718
%0758
850845
250602
850833
850960
50966
850872
a51087
25114
851222
451242
851285
851284
851420
ast4s1
851588
851556
a51e42
asteas
as17e2
a51853
851723
851508
851983
832027
BE1748
siz2120
952124
852185
831448
BSZ27e
aszam
[C-2A L]
852578
852554
[ ]
asr
B527va
:E-4 0]
432857
a5
aszeal
853025
as02

BA00S
aanaza
8600481
ago17e
860217

853142

280281

860481

ag0700
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21-Mar-88
27-Mar88
02-Apr-88
08-Apt-88
t4-Agr-88
20-Apr-86
28-Apr-88
D2-May-88
08-Muy-36
14-May-88
20-May-86
28-May-08
B1-Jun-88
07 Jun-88
t3-Jurn-88
1B-Jun-88
25-Jun-88
01-Juk-88
07-Jur-88
13-Jul-84
19-Jul-pa
25~Jul-88
art-Jul-88
06-Aug-84
12-Aug-88
18-Aug-68
24-Aug-88
30-Aug-o8
05-Sep-88
1t-Sap-88
17-5ap-08
23-Sep-88
28-Sep-08
03-Cct-88
11-O0ct-88
17-Oct-88
230088
28-Oct-88
Od-Now-58
10-Nov-84
18-Neov-86
22-Nov-88
28-Nov-86
D4-Dwc-B8
10-Dec-08
18-Dac-88
22-Dec-88
28-Dac-88

15-Jan-87
21-Jan-87
27-Jan-87
02-Fed-87

14-Feb-87
20-Feb-87
26-Feab-87
Od-Mar-87
10-Mar-87
16-Mar-87
2-Mat-87
28-Mu-87
Q3-Ape-87
0B-Apr-87
15-Ape-87
21-Apr87
27-Apr-87
03-May-87
09-May-87
15-May-87
21-May-87
27-May-87
02-Jun-87
OB-Jun-47
Vd-Jun-87
20-Jun-87
26-Jun-87
02~Juk-g7
08-Jui-87
14-Jul-87
20-Jui-g¢
26-Jul-87
01-Aug-27
07-Aug-87
13-hug-a7
19-Aug-87
2%-Aug-87
A1-Aug-87
12-Sep-87
18-3ep-87
24-Sep-87

06-Cct-87

BEO741
Bsacrea
seoa1e8
880837

860813

B4 1088
81062
Bg1138
aq1241
881248
841340
841355
84387
BE 1300
B8Q1550
pavedz
Baia14
841801
881818
801848
aga018
pE22
BER2075

882130

882381
Bga4ie
be2103
ag2518
BE2547
BE2570
BE2678
BG2T48
882812
a62edNn
Ba2060
BE2ED3
BE20a4
BE3048
BGICas
883172
BE32E2
Ba3xa
B350

883387
BE3408
BBASt4
843521
853548
870010
870053
A70030
Arvoic
aro1az
aram
870204
aman
870347
570368
870434
70408
B7O510
470831
470238
870683
870895
470804
470415
870470
BT0R00
470914
970962
8700660
871030
ar1o81
arnos
arnae
ar1zo7
71212
1Ak x]
ar1za7
ar1250
471348
871384
ar1428
g71490
a71524
471548
471561
871573
ariezy

a

-

EAERNENYBERRR Y8 RERTCLLERERN2EBREAY 2 UCRARBZIERB22RL88%8 RSB .

B3

197

FdBEESE

SEERERTBA -

_...
L4883z 3

H
3
I
02

(= - - - - A e e N - NN -N-E- NN N NN - - RN NN - - - N - - - - R - - I - -3 O )

O 0000 O0CO0O0U0REOONONR OO LEOCOCoORPCLOOUSCoRULULLDODLD RO D



12-Oct-87
18-Oct-87
24-Oct-87
30-Oct-87
05-Now-87
11-Now-87
17-Nov-87
23-Nov-87
20-Nav-87

11-Duc-87
17-Dec-87
23 0ec-87
28-Dac-87

04-Jan-88
t0-Jan-88
18-Jan-88
22-Jan-88
28-Jan-B8
03-Feb-88
06-Fue-88
15-Fol-B8
21-Fei88
27-Feb-68
Ou-Mar-88
10-Mar-B8
18-Mar-88
22-Mar-88
20-Mar-82
O3-Aps-28
00-Apr-88
15-Apr-B8
21-Ape-88
2T-Apw-B8
a3-May-88
QO-May-88
+5-May-88
21-May-88
27-May-88
02-Jun-88
08-Jun-88
14-Jun-88
20-Jun-88
26-Jun-88

&718814
&71654
anme
ared
471788
B71338
871832
B71868
-Ea 3]
A7102%
871837
872019
arz20a1
arigr2

872000
BAOI21
BANCG
BaOGTE
Ba011%
sa0tes
shaw
880244
BOOR2S57
880358
BACI0Y
680318
8806154
6303
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STATION 131049Q
3345 Fisb Trop Road
AMBIENT AIR QUALITY SURVEILLANCE

SAMPLE DATE FILTER NUMBER LEAD PARTICULATE REMARKS

ugfcum ug/cum

11-Apr-80 B0022Y . 0 3
21-Apr-80 BOOZEY . 0 4
03-May-80 800339 . L 4
14-ha-80 BO958 . . 12
20-Jul-80 000000 * . 12
26-Jul-80 81006 . . 12
01-Aug-80 BTN M 9% 0
07 Aug-B0 800627 . 6 0
13-Aug-80 801068 . £2 0
1%Aug-80 s010M . L] 0
T5-Aug-8 BOIGTS » a8 0
31-Aug-80 801023 * M 0
D6-Tep-80 20128 . » 4
12-Sep-80 801017 . kLl ?
16-Sep-80 800642 . % 0
4-Sep-80 801098 . g7 0
30-Sep-80 801402 * 37 0
06-Oct-80 801097 . 58 0
12-Oct-80 801434 . M 0
18-Oct 80 01170 b L] L
24-0ct-80 801152 hd 41 0
30-0ct-80 501620 . b v
05-Nov-80 801468 * 119 0
11-Nov-8 801471 * 85 [}
17-Nov-80 801471 * 18 0
23-Nov-80 BO1AST . n 9
30-Nov-80 501188 . n ]
05-Drer-30 801453 " 3 ]
11-Dec-80 801489 . 85 ¢
17-Deec-50 D00000 . . *
B-Dec-30 801493 * 5] 0
29-Deec-80 801615 * 67 0
4-Jan-81 801606 * 4% a
10-Jan-81 801609 . 53 0
16-Jan-81 801528 . 5 0
22-Jan-81 801540 . ] 0
28-Jan-81 801557 . 1% o
03.Feb-81 BO1AS1 M 62 0
09-Feb-81 B0 * a5 [}
15-Feb-81 801568 . 51 0
11-Feb-§1 015 * L4 [
I7-Feh-81 801582 * 51 13
05-Mar-81 801589 . 44 [}
11-Mar-81 B0159% . 0 0
1-Mar-81 810003 . 198 1
13-Mar8] 810024 . n 0
2Mar-81 810036 . . 4
. Apr-81 816010 4 14 0
18-Ape-81 20184 . &4 9
16.Ape81 810041 . &7 9
22-ape-81 10650 . 57 ]
28-Ape-81 861851 . 67 L
4-May-E1 B * 46 Q
10-May-81 B0} 866 * a1 0
16-May-81 810089 * n Q
- May-81 BO1EAG * I 0
28 May-61 810063 . &5 Q
03-Tun-81 810088 * % Q
05-Jun-81 810682 * o 0
15-Jun-81 810697 . L 0
21-Jun-81 810693 . 55 0
- Jun-81 810685 * 52 [}
03-Jui-81 810584 . 9 0
09 Jui-82 810757 . 1 ¢
15-Jul-81 B1OTH . 74 ¢
U-Jul-81 810746 . n? 4
Z7-Jul-81 810714 . 57 0
02-Aug-81 810701 . 58 0
08-Aug-81 810708 . 59 [
14-Aug-81 811032 . 50 9
20-Aug-81 811031 . k] 0
25 Ang-81 B107T78 M 0 Q
01-5¢p-61 811059 . kL] ¢
07-Sep-81 810777 . 54 0
13-5ep-81 810768 . 74 Q
19-Sep-B1 810760 . 6 0
15-Sep-81 811054 . N 0
01.Oct-81 811014 ' 0 0
07-Oct-81 811062 - 16 0
13-0ct-51 810937 . % 9
19-0Oct-81 811062 . 55 9
25-0ct-81 811481 * 3 0
3-Oer-81 BI0485 . M 0
06-Nov-81 810912 . ™ 0



12-Mov-81
18-Nov-81
M-8
30-MNovB1
06-Dec-81
12-Dec-81
18-Dec-B1
24-Dec-81
3-Dwe-51

05-Tan-82
11-Jan-82
17-Jan-81
23-Jan-82
19-Jan-82
04-Feb-82
10-Feb-82
16-Feb-82
2-Feb B2

181434
811002
8112
811206
11382
511160
811168
811389
811372

811367
11317
811198
881323
811328
811129
811333
A20079
B1112%
820062
B20201
8R4l
B20358
B
820231
21z
20418
820126
820476
820461
820468
820470
825N
820527
82503
820507
820512
820551
820778
820767

830327
R30529
830333
450146
830396
830391
B30673
BIMGTZ
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30-May-53
05-Jun-83
11-Jun-&3
7-Jun-83
B-Jun-83
2 Jun-£3
05-Jul-83
11-Jub-83
17-Jub-83
N lulbgs
T Jui-53

10-Aug-83

15-Oct-43
1-Oct-83
27-0ct-83
02-Nov-83
0B Now 83
14Naov-83
20 Nov.83
26-Nov-83
02-Dex-£3
06-Dec-53
14-Dec-H)
30-Deec-it3
26-Dec-81

01-Jan-84
07-Jan-84
13-Jan.84
1%-Jan-84
25-Jan-B4
31-Jan-84
6-Feb-84
12-Feb-84
18-Feb-84
14-Feo-84
D1-Mar-84
¥1-Mar-84
13-Mar-84
1%-Mar-84
25-Mar-84
3i-Mar-B4
Q6-Apr-84
12-Apr-B4
18-Apr-84
24-Apr-84
30-Apr-84
06-May-34
12-May-84
18-May-84
24-May-34
3)-May-84
05-Tun-84
11-Jun-84
17-Jun-84
DHun-84
9 Jun-84
05-Jul-84
11-Twi-84
17-Jul-84
D-T-84
29-Tul-84
Od-Aug-84
10-Aug-84
16-Aug-84
-Aug-84
28-Aug-84
03-Sep-84
09-5ep-B4
15-5ep-84
21-5cp-54
I7-5eptd
03-Oct-84
0 Oct-B4
15-Oct-84
21-Oct-84
27-Oct-84
02-Nov-24
08 N B4
14-MNov-B4
20-Noves4
26-Nov-84
02-Dec-84
08-Dhec-84
14-Dhec-84

830161
830170
830514
830508
830538
830524

830562
830570
830961

813
831071
831194
LS Rt:e)
831183
831172
831262
831373
831364
831438
831429
831480
B31489
831616
831601
831607
831669
BTN
B3
831768
831841
831851
831900

831918
831909

840012
840078

BaG117
840261
0145

340319
830311
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20-Dhee-84
26-Dec-M

01-Jan-85
07-Jan-65
13-Jan-8%
1%-Jan-85
28-JanB5
31-Jan.85
06-Feb-85
12-Feb-85
1B-Feb-85
4-Fel-85
02-Mar-85
08-Mar-85
14-Mar-85
20-Mar-8S
26-Mar-£5
Ot-Apr-85
07-Apr-45
L3-Apr-85
19-Apr-85
B5-Mpr-85
01-May-85
07.May.85
13-May-85
19-May-85
25-May-85
31-May-85
06-Jun-85
12-Jun-8%
18.Jun-85
4-Jun-85
30-Jun-85
06-Jul-85
12-Jul-8%
18-Jul-85
24-Jul-85
30-Jul-85
05-Aug-85
11-Aug-85
17-Aug-&8
23 Aug-85
2-Aug-85
04-Sep-85
10-Sep-RS
16-5ep-85
12-Sep=85
28-Sep-85
04-0ct-85
19-Oct-85
16-Oex-85
2-Oct-&5
28-Oct-85
03-Mov-85
03-Now-85
15-Nov-8§
21-Nov-85
27-Nov-85
03-Dec-85
D6-Dhec-85
15-Digc-85
21-Dec-85
27-Dec-85

02-Tan-84
08-Jun-56
14-Jan-86
B-Jan-36
-Jan-B6
O1-Feb-86
07-Feb-86
13-Feb-B6
19-Feb 5
5-Feb-86
O3-Mar-86
09-Mar 56
15-Mar-86
21-Mar-86
I7-Mar-56
02-ApeB6
8- Apr-86
14-Apr-84
H-Apr-Bb
26-Apr-B6
2-May-86
96-May-26
14-May-86
20-May-86

26-May-86
Ot-Jun-86

7-Jun-86
13-Jun-86
19-Jun-86
¥5-Jun-86
01-Jul-54

§47581
B42958

BA2058
842965

850011
B39
850137
8521
850287

850362

B50478
850387
L50480
8504310

B5073%
850758

850003
850832

850965
850971
851118
851148
851
851243
851266
851288
851421
851452
851587
851595
851643
851689
a51761
51854
851731
A51905
851964
8352036
851745
852129
852135
BS2186
851447
BSIITS
852402
852419

8258
852626
8527
BS2TTS
BS2TT2
852856
852816
852982
83324
85310

860178
860118

A52008

BE0518
860478
860581
850592
B6l14z

850617

860001
56914

861003
861185
Betzaz
861249
86124t
861356
861388
861198
841551
51668
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07-Jul-86

13-Jul-86

19-Jul-86

25-Jul-86

M-Jul-86
06-Aug-Hé
12-Aug-86
18-Aug-86
H-Aug-Se
30-Aug-86
05-Sep-66
11-5ep-B6
17-5ep-86
23-5ep-86

29-5ep-86
05-Oct-86

11-Oer-56
11-Oct-B6
B-Da-86
29-Ocx-56
4-Nov-56
10-Nov-86
16-Nav-86
22-Nov-84
B-Nov-84
0d-Dec-86
10-Diec-86
16-Dex-56
2-Dec-86
28-Diec-86

03-Jan-87
09-Jan-87
15-Jan-87
21-Jan-87
27-Jan-47
02-Feb-87
08-Feb-87
14-Feb-87
W-Feb-d7
26-Feb-87
0d-Mur-87
10-Mar-87
16-Mar-87
22-Mar-87
28-Mnr 87
03-Apr 87
P Apr8T
15-Apr-87
21-Apr-87

861615
861802
861813
861847

862813

861891

870816
B70869
870878
80911
ST0981
B70968
BT1029
§71080
871104
871130
871206
871212
T2
571136
87149
871348
B7138
871426
871488
133743
871550
8562
BTLSTS
871623
871613
871455
871708
BT1vE7?
471601
871743
871829
871870
471859
871923
e
BTINT
B72063
871971
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BB0G2¢
880065

PRPERED
b

........I.agggel'.'.g.l

c e e PP e P r e

—
=
-8

BYHESBLLEUNERENYREY 28 s 2B Y

BE2EERR ~ERYE -0

THAFLETRE A

BESHRE8 » s

8358

116
119

L]

HrE R 2T LA OHEIIEE

RE

C OO TOL TS DSES Mot E D

cescooos oo oo DOoDoRDOSOOeRReeRR oo eo

= R N - O A - R  N -

L -



BB0GTT
830113
BEO1AS
871895

88453
88071

B39
BBISS
880133
BBMZ5
880437
BRO4TH
880550
880557
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STATION 131057
3004 N, Westenorelad
AMBIENT AIR QUALITY SURVEILLANCE

SAMPLE DATE FILTER NUMBER LEAD  PARTICULATES REMARKS

ugfcum ugfoum

16-Ape-83 830422 0.5 53 ¢
1T-Apr-83 830438 1 48 0
18-Apr-83 TACB . .

19-Apr83 B3a26 03 k) o
20-Apr-83 530415 . .

21-Apr-83 TACB o7 54 ¢
L-Apr-B3 B30y 14 82 0
T3 Apr-83 830430 a? 52 0
2d-Apr-E3 TACH % a5 0
5-Apr-83 830432 11 57 0
26-Apr-83 830433 14 8 0
27-Ape-83 TaCB L3 £ 0
5-Apr-B3 830440 L4 86 0
- Apr-33 B344e 1 60 ]
H-Aprg3 TACB 04 [ 4] L]
O1-May-K3 A30453 12 il 0
02-May-83 B0452 Lé 61 0
03-May-83 TACB o7 53 o
0d-May-82 B3G480 os 86 [}
05-May-83 B30499 1 o 0
O6-May-£1 TACB 2 [11 4
07-May-83 L) 13 57 L]
G6-May-£3 30459 141 3% o
01-Dci-83 31441 o7 85 a
02-Oct-83 831440 a7 57 0
03-Oct-83 TACB ' .

4Ot -83 31457 0.5 9 [
W5-Oct-53 831456 o? 12 0
06-Oct B3 TACB . .

07-Ooct-H3 831448 04 39 0
08Ot -3 831449 0.3 5 '}
09.0ct-83 TACE * *

10-Oct-53 831519 13 121 0
11-Oct-83 01513 0.6 R 0
12-Oct-83 TACE . d

13-Oct-83 E31503 L ™ o
14-Oct-83 831502 0.8 52 0
15-Oc1-53 TACE . .

16-Oct-83 831540 05 43 4
17-0ct-83 431541 06 63 o
18-Oct-83 TACB . .

19Ot 83 831576 1e] 3 L]
20-Oct-83 B315TS 05 33 L
21-0ct-8) TacB - M

2-Oct-83 831557 (2] kx] ¢
2-0Ocr-83 E11544 o4 2 0
240085 TACE * .

25-Oer-83 3583 * L 9
26-0c1-83 831550 * 120 ¢
2-Oct-83 831569 b 100 ]
20ct-83 431568 . ol 0
31-Cot -85 831561 * ™ o
18-Nov-83 831708 . .

15-Nowv-KY 831702 A b2 | 0
0-Nov-83 TACHE * .

I1-Nov-83 431955 . 58 0
2 Nov-83 B319%54 . .

23-Novid TACB * *

24-Nov-i3 £31944 * .

B5-Now-83 831943 a2 6 o
Z5-Now-83 83190 ’ - ]
i-Nov-43 TACS . .

2T-Nov-83 831623 &1 3 &
Ih-Nov-83 831623 * k) 0
28-Nov-53 83624 ad 51 o
2B-MNov-R3 831624 . 51 0
H-Mov-83 TaCB . *
I-Nav-E3 831802 0.3 a4 1}
30-Nov-83 831802 . a4 9
01-Diec-83 $31803 05 54 0
92-Dec-83 TACE * d

03 Diec-B3 831941 02 z 0
04-Dec-83 831837 06 42 o
05-Diec-53 TACHE * .

06-Dec-83 183 a7 31 o
-Diec-83 31829 . .

@8- Dec-83 TACE . *

09-Der-83 B8 0 45 [}
10-Dhec-H3 31824 07 1 13
11-Dec83 TACB v 57

13-Dec-83 831878 . 8? [
15-Diec-83 a31807 * X g
16-Dec-83 831508 . 45 1
18-Drec-83 831811 . p- ] 0
19 Dec-83 451812 . . 5



21D
B-Dec-A3
T4 D43
25-Dec-23
11-Der-83
28-Dec.83
30-Doc-83
31-Deoc-83

#1-Jan-84
02-Jan-84
03-Jan-B4
0d-Jan-84
05-Jan-84
06-Jan-84
07-Jan-84
06-Jan -84
09-Jan.84
10-Jan-84
113an-84
13- Tan84
13-Jan-84
14-Jan-84
15-Jan-84
16-Jan-84
17-Ian-84
18-Jan-84
15-Tan-24
20-Jurr-84
21-Jan-84
Zi-Jandd
B-Tan-84
2A-Tan-B4
B5-Jan-84
26-Jan4
2-Jan-84
28-Jan-84
29-Jan-84
M0-Jan-B4
3t-Jan-84
1-Fe-84
2-Feb-84
03-Feb-84
04-Feb-84
05-Feb-84
06-Feb-84
07-Febu84
08-Felb-84
09-Feb-84
10-Feb-84
11-Feb-84
12-Feb-84
13-Feb-84
14-Feb-B4
15-Feb-84
16-Feb-84
17-Feb-84
18-Feh-84
1%-Feb-84
20-Febn84
21-Feb-84
22-Feb-84
23-Feb-84
24-Feb-84
25-Feb-34
26-Feb-84
Z1-Feb-3d
28-Feb-84
29-Pen-84
0L-Mar-84
02-Mar-84
O3 Mar-84
04-Mar-84
O5-Mar84
06-Mar-84
O -Mar-Bd
08-Mar-54
0 Mar-8
10-Mar-84
11-Mar-84
12-Mar-84
13-Mar-84
14-Mar-84
15-Mar-84
16-Mar-34
17-Mar.84
18-Mar-84
19-Mar-84
20-Mar-84
21-Mkar-Rd
22-Mar-84
23 Mar-84
-Mar-B4
25-Mar-84
26-Mar-84
TT-Mac-B4

8315864
818N
831868
831859
B3joz0
gt
831926
831925

TACB
g7
831y
TACB
831996
831995
TACH
81993
831963
TACH
31990
83199
TACB
831984
831983
TACH
83964
831965
TACB

TACB
BaO027

TACB
840136
R4129
TACB
80124
84123
TACB

840157
TACE
BAOZ4E

TACB
840141
840142
TACB

TACB

TALE
640429
840430
TACB

840537
TacCs
840524

TACB
B41549
Sap348
TACH
84057
840574
TACB
840571
84570
TACB
B4065T
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22-May-84
V- May-84
24 May.84
25-May-84
26-May-84
27-May-84
28-May-84
30-Muy-54
31-May-64
01-Jun-34
02-Jun-84
03-Jun-84
M-Jun-84
6= Jun-84
0% Jun-84
10-Jun-84
12:Jun-54
13-Jun-84
15-Jun-54
16-Tun-84
18-Jun-84
19-Jun-84
21-TJun-84
22-Jun-84
24-Jun-84
25-Tun-84
27-Jun-84
28-Jun-84
30-Jue84
H-Tul-84
02-Juk-84
03-Tuk-84
0d-Jul-84
05-Juk-B4
06-Jul-84
07-Jub-84
08-Jul-84
090-Jut-84
10-Jul-84
11-Jul-84
12-Jul-B4
13-Jul-B4
14-Jul-84
15-Jul-84
16-Tul-84
17-Jul-84
18-Jul-84
19-Jul-84
20-Jul-84
21-Jul-84
22-Jul-84

TACH
B4G92
840591
TACH

840706
840667
BaT10
840733
BAOT32Z

BaGT27

841304
841358
841357
$41346
41345
B41369
B41368
1393
541391
841439
841438
841429
841428
TACB
841493
541492
TACB
841477
841478
TACB
841544
841545
TALB

TACHB
841470
841469
TACB
841566
BA1565
TACBS
841614
841815
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T3-Tul-54
24-Jul-84
25-Jul-84
26-Jul-84
Z1-Jul-84
28-Jul-84
2-Jul-84
36-Tul-84
31-Tul-84
02-Aug-84
03-Aug-84
05-Aug-84
06-Aug-84
08-Aug-84
- Aug84
1i-Auig-84
12-Aug-B4
14-Ag-84
15-Aug-84
17-Aug-84
18-Auy-84
20-Aug-84
2-AugB4
BrAugid
T4 AugBd
26-Aug-84
2-Aug-d4
20-Aug-84
30-Aug-84

07-Dec-B4

-Dec-84

TACB

B1659
TALCBE
841658
841625
TACB
841681
841680
841734
2 ax]

841725
B4LTH
841750
841765
BALTGG
1125
B4iBI1
841877
BA1ETS
841872
641871
841899
541896
B419T2
841973
841978
B9
841881
841886
B

2047
42046
840070
Baled
842062
84061
841080
841081
2117
842116
84177
842176
842163
842162
Ba2167
BaZ190
B42235

BALISE
BaL255
842149
842248
BN
84120t
46
BAD1S
N7
842374
842368
842360
B4zad]
842440
842415
242401
Ba2as7

842471
BN
842523
842537
847536
842549
842548

842601
842616
842515
842295
540281
842283
B42600
B426m
B42TH
842733
BazIsT
842742
847743
842742

842775
8421772
BAYTEG

ESABELREL *RERL B8 2 - »

-
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12Dec-84
13-Deec-84
15-Dec-84
16-Diec-84
18-Dec-B4
12-Dec-84
21-Dec-84
22-Dec-B4
24-Dhec-84
25-Dec-84
21-Dec-84
28-Dec-fd
30-Dec-84
3-Dec-B4

02-Ja- 85
©3-Jan-85%

06-Jan-85
08-Jan-85%
09-Jan-85
11-1an-8§
12-Jan-48
14-Jan-85
15-Tan-85
17-Jan-85
18-Jun-85
20-Jan-85
1-Tan-85
B-Taun-8S
2d-Jan-RS
6-Ten-B5
17-Jan-85
2-1an-B5
W-Jan-85
01-Feb-85
02-Feb-85
04-Feb-85
05-Feb-85
07.Feb-85
08-Feb-85
10-Feb-85%
11-Feb-85
13-Fzb-85
14-Feb-85
16-Feb-85
17-Feb-85
19-Feb-85
20-Feb-8%
22-Feb-8$
24.Feb-85
25-Feb-85
26-Feb-85
18-Feb-85
01-Mar-85
06-Mar-85
{-Mar-85
- Mar-85
o-Mar-85
00-Mar-85
10-Mar-85
12-Mar-85
13-Mar-85
15-Mar-85
16-Mar-85
18-Mar 85
19-Mar-85
i-Mar-85
22-Mur-85
2d-Mar-85
25-Mar-85
27-Mar-85
28-Mar-85
30-Mar-8%
31-Mur-85
02-Apr-85
03-Ape-8S
MApras
05-Apr-8%
06-Apr-85
91-Mpr-85

M- Apr-88
10-Apr-85
{1-ppr-85
12.-mpr-B5
13-Apr-8s
14-Apr-&§
15-Apr8s

17-Ape-85
18-Apr-85
19-Apr-85
W-Apr-85
1-Apr-g$
22-Apr-8S

847861

850109
850153
850152
850143
850142
850067
850066
850160
850161
830127
850126
850767
850266
850262
850263
850008
650459
850353
850352
850379
850078
850452
R50451

B5{439
850438
BS54

850431
850473
850516
850515
850502
85050€
850548
850547
850573
850572
50197
85019
850584

850601

As0614
850615
850671
BS0672
854710
850701
8573y
850709
850732
85074%
850751
850750
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B-Apr-i5
24-Apr&S
2-Apr-8S
26-Apris
-Apr8s
15-Apris
20-AprAs
W-Apr-8S
01-May-8§
02-May-85
03May-g5
Od-May-85
06-May-85
06-May-85
OF-May-85
08-May-85
09-May-&%
10-May-85
11-May-85
12-May-85
13-May-85
14-May-85
15-May-85
16-May-85
17-May-85
16-May-85
19 May-85
20-May-85
21-Muy-85
22-May85
I-May-85
24-May-85
B-May-85
26-May-85
IT-May-85
28-May-85
20-May-85
M-May-85
31-May-8%
01-Jui-85
02-Jul-85
03-Jul-85
- Jui-85
05+ Jul-85
06-Jul-85
07-Jul-85
08-Jyl-85
09-Jul-85
10-2ul-88
11-Jul-85
12-Jul-85
13- Ful-85
14-Jul-85
15-Jui-85
16-Jui-85
17-Tuk-85
18-Jui-85
19 Jul-85
20-Jut-B5
2i-Jul-BS
2-Tul-8§
23-Jui-BS
24-Jul-85
15-Jul-85
26-Tul-85
27-Jul-88
8-Tul-85
29-Jul-8%
p-Jul-BS
31-Juk-as
H-Aug-85
02-Aug-85
13-Aug-85
04-hug-BS
05-Aug-55
- Ang-85
07-Aug-E5
8- Aug-85
09-Aug-A5
10-Aug 55
11-Aug-85
12-Aug-88
13 Aug-85
14-Aug-85
15-Auyg-&S
16-Aug-85
17-Aug-85
18 Aug-85
19-Aug-85
20 Ayg-85
21-Aug-8s
23-Aug-85
DoAug-8s
24.Aug-85
15-Aug-85
Ii-Aug-85
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05-Oct -85

47-Dci-85
08-Oc1-85
19-Oct -85
10-0Oct-85
11-Oct-83
12-0ct-85
130185
14-Oct-85
15-Oct-85
17-Oxct-85
18-Det-85
19Oct-85
20-Ocx-85
21-Oct-B5
22-Oct-85
B-0c-85
240185
25-Oct-85

21-0c1-85
28-Oer-85
20-0ct -85

31-0¢1-85
G1.Now-8§
02-Nov-85
B-Now-35
O4-Nav.B5
05-Nov-85
06 Nov-35
OL-Nov-85
08-Nov-85
09-Now 85
16-Nov-85
11-Nov-85
13-Now-85
13:-Nav-85
t4-Nav-85
15-Now-85
16-MNaov-B5
17-Nov-85
18 Nav-85
1%-Nov-85
10-Nov-25
21-Nov-85
22-Nov-85
23-Nov-88
24-Now-85
25-Nov-4%
26-Nov-B§
27.Nov-8$
28-Nov-8S
29-Nov-8%
3Nov-88
01-Dec-85

851960
851981
851982
852020
252021
852009
852029
852040
52041
852060
852061
452062
A52073
852674
852109
852114
852111
857142
8521403
852144
852157
852164
B52166
852165
852200
5204
B5I208
S48
LAkl ]
RS250
852356
851159
8157
8586
852285
852306
85307
852324
852308
852323
851325
852345
851338
851347
851346
852366
51365
B0
s17s
252391
254
B52556
B52544
B5I54%
BS1552
852486
852487
852497
852516
852534
853527
852561
852567
B52568
B53STT
851589
B52588
B52590
851459
852661
52660
452662
252679
452667
Bi2eoT
BI2686
B52H%
852710
852711
852602
B5 2659
BN
852778
852780
852781
852782
452758
a52747
852748
B52168
852850
852851
852852
85275
852874
852860
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02 Dec-85
-Dec-85
04-Dec-85
5. Dec-85
06-Dec-85
O1Dex-65
06-Dec-85
09.Dec-83
10-Dec-85
11-Dec-85
12-Dex-85
13.Dec-85
14.Dec-85
15-Dec-85
16-Dec-85
17-Dec-85%
18-Dec-85
19-Diex-85
20-Dec-85
21-Dec-85
2:-Dec-&5
23-Dec-85
24.Dev-85
25-Dec-85
26Dec-85
27-Dec-85
28-Dec-85
20-Dieg-85
30-Dec-85
31-Dec-85

41-Jan-36
02-Jan-86
03-Jan-B6
O04-Jan-B6
{5-Jan-86
06-Jan-86
07-Jan-84
06-Jan-86
09-Jan-86
10-Jan-84
1t-Jan-86
12-Jan-84
13Jan.86
14-Jan-86
15-1an-86
16-Jan-8&
17-Jan-B6
18-Jan-86
19-Jan-86
20-Jan-86
21-Fan-86
22-)an-86
23-Tan-86
14-Jan-86
25-Jan 86
26-Jan-86
27-Jan-86
18-Jan-86
19-Jan-88
J-Jan-86
31-Ian-86
01-Feb-56
02-Feb-86
03-Feb-86
O4-Feb-86
05-Feb-85
D6-Feb-86
O1-Feh-84
06-Feb-88
09-Fev-84
TFeb86
11-Feb-86
12-Ped-86
13.Feb-86
14-Feb-86
15-Feb.86
16-Feb-86
17-Feb-86
18-Feb-86
19-Feb-86
20-Feb-86
21-Feb-86
22-Feb-84
23-Feb-86
24-Fe-86
25-Feb-36
26-Fep-86
27-Feb-0b
28-Feb-86
0t-Mar-36
02-Mar-84
03-Mar-56
0d-Mar-86
05-Mar-26
06-Mar-86

4526841
B52809
B52037
852936

852956
852047
852046
852035
852060
A57976
B5 2066

853034
853026
853m
853008
B53061
853060
853062
853065
53066
853004

B5M096
A5)087
853137
853136
853135
853194

853187
8593

8047

860016
860061

860077
860111
860112
86113
B&iS0
850151
850123
860122
860146
860147
860148

860139
860256
860255
860154

860319
B6318
860317

860326
86327
Bo0z47

860251
860342

860370
860371

860537
860523
860536
860535
860546
A5 47
860552
860565
840564
860563

111
110

133
19%
91
155
m
52
47
1o
62
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17-Mur-i6
08-Mar-B6
- Mar-86
10-Mar-36
11-Mar-86
i2-Mar-86
L3-MarB6
14-Mar-86
15-Mar-86
16-Mar-86
17-Mar-86
18-Mar-86
19-Mar-56
20-Mar-85
21-Mar-36
L2 bur-24
5-Mor-84
2d-Mur 86
I-Mar-86
26-Mar-36
I-Mar-36
2B-Mar-86
29-Mar-86
30-Mar-86
IL-Mar-86
OL-Apr-86
02-Apr-86
03-Apr-36
G4 Apr-86
5. Ape-Bé
06 A pr-84
O7-Ape-B4
08- A pr B85
09-Apr-86
10-Apr-56
1-Apr-86
12-Apr-86
13-Apr-86
{4-mpr-B6
15-Apr-56
16-Apr-86
th-Apr-34
18-Apr-86
19-Apr-86
20-Ape-86
21-AprB86
L-AprB6
2 Apr-86
24 Apc-86
5. Apc-86
26-Apr-86
27-Ape-86
28-Apr86
29-Apefs
M-Apr-86
#1-May-86
02-May-56
13-May-B6
04-May-86
05-May-36
06-May-86
07-May-86
8. May-86
-May-86
10-May-86
11 May-B6
12-May-86
13-May-84
14-May-86
15-May-B6
16-May-84
17-May-86
18-May-86
19-May-5&
20-May-86
21-May-86
22-May-86
I3-May-Bé
24-May-86
-May-36
26-May-86
I1-May-86
28-May-84
M-May-86
30-May-86
31-May-86&

01-Jun-86
02-Jun-86
03-Jun-54
O4-Tun-06
05-Jun-86
06-Jun-86
G7-Jan-26
08-Jun-8é
09-Jun-86
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10-Jun-86
11-Jun-86
12-Jun-86
13-lun-86
14-Jun-86
15-Jun-86
16-Jun-8&
17-Jun-84
18-Jun-86
1%-Jun-86
¥0-Jun-86
21-Jun-86
T-Jun-86
=0t
24-Jun-8é
5-Tan-pé
26-Jun-86
27-Jun-86
28-Jun-86
2Jun-86
3)-Jun-86
01-Yul-86
@2-Jul-86
03-Jul-86
04-ul-86
05-Jul-84
06 Jul-84
07 Jul-86
08-Jul-34
0% Jul-Bé
10-Tul-86
11-Jui-86
12-Jul-86
13-Jul-86
14.Jul-86
15-Jul.86
16-Jui-86
17-Jul-86
18-Jui-86
19-Jul-86
20-Jul-86
21.Jul-86
22-Jul-86
13-1ul-84
24-Jul-86
25-Jul-86
26-Jul-84
¥7-1ul-86
28-Jul-86
29-Tuk-86
30-Jul-56

11-Aug-86
12-Aug-86
13-Aug-86
14-Aug-86
15-Aug-86
T6-Aug-B6
17-Aug-5
1E-Aug-86
19-Aug-b6
H-Aug-86
-Aug-86
2 Aug 86
B Aug-8é
HeAug-86
B5-Aug-Bé
26-Aug-36
T-Aug-55
2B-Aug-Bé
2-Aug-B6
M-Aug-56
3-Aug-86
01-Sep-86
02-5ep-86
Q3-Sep-86
0d-Sep-86
05-Sep-86

861462

861467
861468
861469
861466
BE1505
861513
861514
861515
861535
861534
861533
861566
B6ISTS

861640
861641
881642
861574
861755
861754
B61744
261750
861745
861659
861658
861591
861585
B6Y TR0
863781,
861782
861620
861621
841674
861675
861678
861837
861831

861896
861838
8616882
841881
861922
841936
03L ]
861928
861929
861984
861985
861988
862039

861994
862079
B51955
861954
861944
862027

862421
863439
842420
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15-Scp-86

05-Oct-86

07-Oct-86
08-Oct.56
09-Oct-86
16-Oct-84
11-Oct-86
12-Oct-86
13-Oci-86
H-Oct-86

16-Oct-86
18-Oc-86
19-Oct-86
20-Ocs-86
Ti-Oct:86
22-0ct-86
B-Oct:86
24-Oct-86
15-Oct-86

27-Det-86

29-Oct-86
30-Oct-86
31-Oct-86
D1-Now-86
O2-Nov-84
03-Mov-86
04-Nov.36
05-Nov-86
06-Nov-86
02-Nov-3¢
08-Nov-86
09-Nov-86
10-Nov-86
11-Nov-86
12-Nov.B6
13-Nov-86
14-Nov-86
15-Nov-86
16-Nov-86
17-Nov-86
18-Nov-8&
1&-Nov-86
20-Nov-86
21-Nov-8
B-Nov-84
3-Nov-86
2-Nov-86
25-Nov-B6
26-Nov-86
27-Nov-86
23 Nov-86
29-Nov-86
WNov-86
01-Dec-86
2-Dec-86
03-Dec-86
04-Dex-86
06-Diec-86
06-Dec-86
01-Dec-86
08-Dex-86
09-Dec-Bl
10-Dhez-86
23-Dec-86
12-Dec-84
13-Dec-86
14-Drec-84
15-Dhec-86
16-Dec-56
17-Dec-86
18-Diec-85
19-Deec-86
20-Dex-36

862631
862632

86714
862705

862706
862765
862775

852780
B62 796
26170
841769
841771
BAI T4
B42T8T
862788
86330
862329

852856
B6I8SS
861854
862331
861845

862915
862914
862913
562903
862005
£32904
562934
2932

863148
B63 AT
R} 50
863106
863197
563195
863K
s63192
863219
86321346
86325
84328
B6J20S
863204
863203
863213
563214
863207
383290
563291
863298
243323
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21-Dec-56
2-Dwec-36
23-Dec-86
24-Dec-85
25-Dwoc-56
26-Dec-86
11-Doec-b
8-Drex-56
20-Dec-86
H-Dec-56
3-Dex-56

-Juan-B7
02-Jan-87
03-Jan-87
(4-Jun-87
05-Jun-87
O6-Jan-87
07-Tan-87
08-Jan-57
10-Jan-37
11-Jan-87
12-Jan-87
13-Jan-87
14-Jan-87
15-Jun-87
16-Jan-87
1-Jan7
18-Jan-87
19-Jan-87
X-Jan 87
21-Jan-87
22-Jan-87
23-Jan-87
24-lan-87
B-Jan-87
26-Jan-87
27-Ian-87
28-Jan87
23-Ian-87
30-Tan-87
31-Jan-87
D1-Feh-87
02-Feb-87
-Feb-87
4-Fet-87
5-Feb-87
06-Feb-87
1-Feb-BT
08-Fet-87
Feb-87
10-Feb-87
11-Feb-#7
12-Feb-§7
13-Feh-87
14-Feb-87
15-Feb-87
16-Feb-87
17-Feb-87
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01-May-87
02-May-87
03-May-87
O4-May-87
05-May-87
06-May-87
07-May-87
08-May-87
00 May-87
10-May-&7
11-May-87
12-May-37
13-May-87
14+-May-87
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17-May-£7
18-May &7
19-May-87
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2-May-8T
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L Nov.87
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05-Dec-87
11-Dec-87
17-Dec-87
B-Dex-87
20-Dec-87

O4-Tan-88
10-Fan-58
1é-Jan-88
22-Jun-88
8-Jan-88
03-Feb-B8
09-Feb-38
15-Feb-88
21-Feb-B8
ZT-Feb-88
Od-Mar-B8
10-Marg8
16-Mar-88
22-Mar-58
8-Mar-88
03-Ape-88
0 Apt-88
15-Apr-88
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IT-Apr-88
03-May-28
00 May-88
15-May-88
11-May-88
21-May-58
02-Jun-88
06-Jun-588
14-Jun-88
20-Jun-88
26-Jun-88
02-Jul-88
06-Tul-88
14-Jul.88
20-Tul-56
26-Ju-E8
01-Aug-B8
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21-Jul-84

81127
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05-Jan-90
11-Jan-%0
17-Js0-90
23-Jan-90
29-]an-90
04.Fen90
10-Fet-90
16-Feb-90
12-Feb-50
5-Feo-90
05-Ape-90
11-Apr-90
17-Apr-90
2 Ape-90
T9-Apr-50
05-May-90
11-May-90
17-May-90
23-May-90
20-May-90
Od-Jun-90
06-Tun-90
10-Jun-90
12-Jun-9¢
16-Jun-90
18- Jun-90
B-Jun-9%0
24-Jun.90
18-Jun-90
M-Jun-90
Od-Jul-9%
10-Tul-90
16-Jul-99
2-Jul-90
18-Jul-90
03-Aug-90
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18-Tan-91
24-Jan-91
30-1an-91
05-Feb-91
11-Feb-91

89107
591333
BOLISZ
89137
891405
891420
891455

g9iln
891136
911
891148
891166
891183
891194
8912is
891222
win?
891240
891266
091234
891292
801704
8177
1758
891778

91782
1M
WK
200025
0045
900056
Q073
KES
W00M7
900158
HO04S1
00462
GO07RA
900789
00704
PO0T16
900725
DOGTSS
00778
90667
W0824
00341
WKB43
200362
DOORS3
K385
900881
00409
90128}
Q00417
Yol106
901108
901128
901152
W15
01182
%1189
901219
xz21
W25
201266
02T
00000
000000
01541
901554
901574
901587
901599
901617
90163%
901646
901659
01671
901661
91710
1706
901590
901908
1916
910112

10135
910142
91050
410063
21
910239
9139

[ A A A I

@ 4 & @ B 4 oE oA R oF R E T RN

I . T T T T R O S S T T A T S

L R O T T T T S S RS,

L A A A

LR I I T )

[0 IE K B I O T I -0 - - B - - - - N -

S oo o oD



17-Fet-91
13-Feb-91
1-Mar-91
07-Mar-91
13-Mar-91
10-Mar-91
I5-Mar-91
31-Mar-91
Od-Ape-91
06-Apr-91
16-Ape-91
12-Apr-91
16-Ape-91
16-Apr-91
22-Apr-9]
4 Apr-91
2B-Ape-91
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12-May-91
18-May-91
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STATION 131061
3434 Bickers
AMBIENT AIR QUALITY SURVEILLANCE

SAMPLE DATE FILTEA NUMBER  LEAD FPAATWCULATES REMARK
ugicum  ugicum
17-Jan-823 B1y147 .7 a3 1]
23-Jan-82 at1234 [+ ] Ta o
20-Jan-82 B11327 o8 7 o
Cd-Fob-82 £20018 e a 4
10-Fob-82 911334 o4 ) 1]
16-Feb-82 211338 o7 = 1]
22-Feb-g2 B20024 0B i 1]
28-Feb-i2 820033 1] 0 1]
08-Mar-82 B20200 02 48 1]
12-Mar-g2 820240 :] 1 14
18-Mar-82 820245 21 at ']
24-Mwr-82 a2ozee 0.4 52 ]
30-Mar-82 820230 1 -] 1]
Q8-Apr-82 B20Z73 Q a 1
11-Ape-82 820418 0.7 43 a
17-Apr-82 820413 0.2 53 1]
29-Apr-82 B20477 07 58 0
29-Ape-82 B20480 0.6 Fad 1]
O5-May-82 B20450 1.2 a2 0
11-May-82 E202%3 ] 0 14
17-May-82 820522 o a ]
23-May-22 820501 Q.4 -2 Q
20-Way-82 820504 0. 52 ]
4-Jun-82 820508 0.2 50 Q
10-Jun-82 20510 03 1] -]
18-Jun-g2 820552 oz [ 1]
22-Jun-82 gzoren 03 S Q
28-Jun-82 B20768 0.3 57 o
Od-Jul-82 80771 0.2 44 ]
10-Jul-82 B2OTZR 1 a1 o
18-Jul-82 B20724 oe 57 o
22-Jul-32 820726 1] 100 1]
28-Jul-82 820613 03 a 0
03-Aug-82 8206812 ar ki Q
05-Aug-82 820008 0.4 7 Q
15-Aug-82 820901 03 o4 ]
21-Aug-82 820635 Q8 7a 1]
27-Aug82 820638 0.4 73 o
0p-Sep-02 820823 ad o 5
08-Sep-82 20815 03 o4 o]
14-Sep-82 QOO000 Q [+ 12
20-Sep-82 220905 o2 52 Q
26-Sep-02 8206830 0.3 83 1]
R2-Dct-32 820827 04 72 1]
08-Det-82 BF08S1 08 a5 +]
14-Dct-82 820804 11 ag o
20-0ct-82 820840 02 48 Q
28-Oct-82 821021 a7 2 o
O1-MNov-82 8z102% 13 43 ]
OF-Nerv-82 B21034 0.3 3 ']
13-Now-82 E21030 Q.4 g 0
18-Nov-82 821077 07 28 o]
25 Nov-&2 az1061 0.3 o Q
01-Dec-82 DOO00D a 0 10
07-Dec-82 000000 aQ Q 15
13Dec-82 821058 Q.4 7 o]
15-Dwc-82 B21208 0.8 164 ]
25-Dec-82 BF 1298 0.1 4 [+]
31-Dex:-A2 821282 03 34 o
06-Jan-83 821288 089 3 [+
12-lan-83 830037 0% L] o
18-Jun-83 830034 0.3 47 0
24-Jan-83 830029 Q 0 g
-Jan-83 820079 03 33 Q
Q5-Feb-83 530080 a2 o] o
11-Fol-83 83o0eT 0.8 53 1]
17-Fob83 830071 13 o o
Z3-Fet-83 830254 1] ] ]
O-Mar-83 B30z5a 1] 1] -]
o7 M-8 830281 1] a -]
13-Mas-83 830285 0z &7 ]
19-Mar-83 830080 o 0 -]
2%-Mu-82 830287 6.3 58 L]
At-Mar-83 230339 o4 g2 1]
06-Apy-83 830327 1] Q2 4
12-Apr-83 420323 0.2 ;] o]
18-4pr-83 B3040 Q.3 62 o
24-Apr-83 830144 0 Q 5
30-Ap-B3 830431 01 82 o
08-May-83 830342 0.8 EL o
12-May-83 830680 0.4 50 ]
18-May-83 820673 Q 0 8
24-May-83 830658 04 o8 o
3C-May-83 830174 0.2 4 o
0%-Jun-83 830172 03 “ ']
11-Jun-&3 B350 ] 1] L)
17-Jun-83 a3xnso 0.4 ea 1]



23 Jun-83
28-Jun-83
OF-Jul-83
14-Jul-83
17-Jul-83
23-0yl-83
2Jul-83
04-Aug-83
10-Aug-83
16-Aug-83
22-Aug-83
28-Aug-83
03-Sep-82
06-Sep-33
15-5ep-83
21-5ap-83
27-5ep-83
03-Dct-83
09-Dct-83
15-Dct-83
21-Qct-83
27-0ct-83
02-New-82
08-Nov-83
14-Now-83
20-Now-8a
26-Nov-83
02-Dec-83
08-Dec-83
14-Dec-83
20-Dec-83
26-Dec-83

O1-Jan-84
a?-Jar-84
13- Ju-B
16-Jan-84
25-Jan-84
31-Jan-B4
08-Feb-84
12-Feb-84
18-Fol-84
24-Fob-84
01-Mar-84
o7-Mar-84
13-Mar-B4
19-Mar-84
25-Mus-84
I -Mar-84
OB-Apw-4.
12-Apr-8d
18-Aper-B4.
24-Aps-24
20-Ape-84
DE-May-B4
12-May-04
18-May-84
24-May-84
30-May-24
08-Jun-84
11-Jun-84
17-Jun-B4
23-Jun-84
29-Jun-84
05-Jul-84
11-Jul-§4
17-Jul-34
2XJul-24
29-Jul-84
Od-Aug-84
10-Aug-84
18-Aug-B4
22-Aug-B4
28-Aug-i4
03-Sep-84
00-Sep-84
15-5ep-84
21-Sop-84
27-Gep-84
03-Oct-84
06-Oct-84
15-Oct-54
21-Dct-B4
27-Oct-84
Q2-Nowv-24
08-Mov-B4
1d-Nov-84
20-Mov-84
28-Nov-#4
0-Dec-04
08-Dwc-84
14-Oac-84
20-Dec-84
26-Owc-84

0%-Jun-8%

B41103
1110
841220
41224
841250
841284
garzas
841519
841810
841500
841520
841840
B41450
B43T10
841758
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842470
B4A2580
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0F-Jan-33
13-Jan-85%
16-Jan-83
25-Jan-85
31-Jan-85%
0f-Fab-85
12-Fet-85
18-Febr-83
24-Feb-85
02-Mar-g5
08-Mar-85
14-Mar-85
20-Mar-85
20-Mar-8%
01-Apr-85
a7-Apr-89
13-Apr-85
18-Agr-85

01-May-85
07-May-88
13-May-g%
18-May-85
25-May-85
31-May-85

12-Jun-85

246-Jun-85
30-Jun-85

12-Jul-B5
18-Jul-a5
24-Jul-85
I0-Jy-as
05-Aug-85
11-Aug-85
17-Bl4g-85
23-Aug-85
20-Aug-88

10-5ep-8%

22-Sep-85
24-Sop-05
04-Oct-85
10-Oct-8%
18-Oct-B%5
22-0ct-85
28-0ct-B5
33-Nov-85
08-Nov-85
15-Nov-85
21-Now-85
27-Nov-83%
0¥ Dec-BS
Q-Dec-85
15-Dac-85
21-Dac-8%
27-DecBS%

02-ian-68
068-Jan-86
14-Jan-88
20-Jan-88
26-Jan-66
G1-Feb-88
07-Feb-88
13-Fab-84
19-Fab-88
25-Feb-88
0Q-Mar-86

15-Mar-B8
21-Mar-86
27-Mar-88
02-Ape-88
08-Apr-98
14-Apr-BS
20-Apr-88
26-Apr-86
02-May-38
03-May-66
14-May-88
20-May-34

01-Jun-H8
0T -Jun-88
13- jun-88
19-Jun-88
2%-Jun-86
01-Jul-36
07-Jul-88
13Jul-68
18-Jul-88
25-Jul-88

8507235
850647

850821
850081

850070
B5t0a8
851089
51230
as1244
851287
851268
851379
851453
as158e
851564
as1827
851647
851522

851730
a51538
ast342
851736
851745
852120
852133
852184
851449
asg274
852400
sazd12

851D

860177

B80TAL
Ba0as”
E0797

BaO2

Ba0aTE
Ba1091
861184
BO1Z40
BE1247
Ba1258
8aT54
[-RE ]
881496
8815448
041668
841613
861800
g81812
821848
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31-Jul-34

08-Aug-8d
12-Aug-8d
168-Aug-86
24-Aug-88
30-Aug-98
05-Sep-88
11-Sap-pa
17-Sep-88
23-Sep-08
25-Sep-08
O5-Oet-88
11-Oct-08
17-Oct-98
3-Oct-88
26-Oct-88
Od-Mov-p8
10-Nov-8d
18-Nov-88
22-Nov-08
28-Nov-Da
04-Dec-08
10-Owc-86
16-Dec-80
22-Dwec-88
28-Owc-88

O3-Jan-87
08-Jan-67
15-Jan-87
21-Jan-87
27-Jan-87
02-Feb-07
08-Feb-87
14-Feb-87
20-Feo-87
26-Feb-87
Q4-Mar-87
10-Mar-87
16-Mar-87
22-Mu-87
25-Mur-87
23-Apr-87
00-Apr-87
15-Apr-87
21-Apr-a?
27-Ape-8?
03 May-27
06-May-87
15-May-87
21-May-47
A -May-87
02-Jun-A7
0&-Jun-a7
14-Jun-87
20-Jun-87
26-Jun-8¥
a2-Jul-87
O6~Jul-87
14-Jul-87
20-4ul-87
26-Jul-87
01-Aug-87
07-Aug-87
13-Aug-87
18-Aug-87

862018

882073
852081
saz132
asx1a
832307
S82380
BaRa7
862102
8a2517
BE2E48
82085
aa2073
oUITAT
og2a11
baza32
BE2B70
BU2ED4
Boz9OR
BHI0AS
8833087
8gINn
ataze
863303
583351

a3
BAIA00
863518
8229
BGISAT
a70012
870054
870029
870100
aroiz
870224
870202
870300
870245
870358
870422
870454
270511
aToz2e
a702y7?
970681
7083
a70802
870614
aroasa
870877
aroe10
aroear
109487
-PA L]
871068
874103
a71128
871135
ar1205
:Fatgt-]
:Xalrid
871241
ar1343
ar13a81
871427
971488
arisza
871540
a71585
arnsra
ariex
anear
arisay
ann
a7798
471800
871744
71744
ariaee
arign
ar71924
871538
872008
ar20az
areeq

872094
B80G%2
880029
Ba0)108
aa0117
g71008
YAl =]
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15-Feb-86
21-Feb-88
271-Feb-88
O4-Mar-88
10-Mar-88
16-Mar-28
22-Mas-88
26-Mar-88
Cc3-Apr-88
08-Apr-88
15-Ape-58
21-Apr-68
27-Apr-88
03-May-28
05-May-88
15-May-88
21-Muy-88
27-May-08
02-Jun-88
08-~Jun-88
14~Jun-68
20-Jun-839
28-Jun-88
02-Jul-88
08-Jul-88
td-Jul-88
20-Jut-88
26-Jjui-88
01-Aug-88
Ov-Aug-88
13-Aug-68
18-Aug-a8
25-Aug-o8
31-Aug-88
06-Sap-68
12-Sop-86
18-Sep-88
24-Sap-08
30-Sep-88
DE-Oct-88
12-Oct-68
18-Oct-88
24-Dct-88
30-Oct-88
05-Nov-88
11-Nov-68
17-Nov-88
23-MNov-88
28-Nov-38

Od-Jan-89
10-Jan-88
18-Jan-89
22-Jan-88
26-Jan-38
03-Feb-28
0g-Feb-80
15-Fet-88
2t-Feb-80
27-Feb-09
O5-Mar-B3
11-Mar-89
17-Mar-88
23-Mar-80
20-Mar-89
Od-May-80
10-May-88
18-May-85
Z2-May-88
28-May-89
03-Jun-8¢
Of-Jun-86
15-Jun-88
21-Jun-89
27-un-B8
02-Jul-88
08-Jul-08
15-Jul-89
21-Jui-08
27-Jul-88
02-Aug-88
0B-Aug-89
14-Aug-89
20-Aug-80
26-Aug-88
01-Sep-20
07-Sep-08
13-Sap-80
19-Sap-80
25 Sep-00
0t-Oct-86
O7-Oct-80
13-Oct-82
18-0ct-80
25-Oct-20
31-Oct-89

880571
280681
880702
BIOTZS

88077G

881000
881N
881045
Ba1082
881130
850174
851453
BE1 448
881500
881508
881523
2at52e
8G1567
881573
aa1578
B8a1065
881873
81718
881707
881744
8817531
881757
881706
281778

880508

881804

80107
Ba0149
850154
890162
830198

890518
880510

890738
880744
asoTe
a0077)
BEOTEY

ag0e1?

850881

861010
891030
291049
891338
891079
8071
801332
501353
291374
Ba1404
ag14
891448

agt 103
491134
sana
B91142
agti74
281185
a5119%
sa212
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(2-Dct-80
08-Oct-90
14-Oct-80
20-Oet-a
28-Oct-00
0t-Nov-80
0O7-Mov-80
13-Hov-80
18-How-80
25-Now-20
o1-Uec-90
OF-Dac:-00

18-Dec-80
25-Dec-00
31-Duc-90

Ood-Jan-@1
12-Jan-9t
16-Jan-81
24-Jan-@1
30-Jan-91
05-Feb-1
1t-Feb-@1
17-Feb-81
Z3-Feb-8t
01 -Mur-91
OF-Ma-9t
13-Mar-91
18-Mar-81
5-Mar-@1
31-Mar-81
06-Apr-Bt
12-Ape-B1
18-Apt-31
24-Apr-a1
30-Apt-81
Of-Muy-8t
12 May-81
18-May-81

00481
200760
BOO4G4
200702
eaaTa?
200723
200745
eoa7F?o0
Q00802
SO0R20
900850
ao0aa
800883
ag1282
8011405
801114
801130
e01153
an1138
01171
801198
801218
901228
901223
901284
80272
- A EA L]
8518
501545
201550
201573
901590
acis02
801808
201630
01647
8¢ 1858
000000
01572
01714
801704
81884
[l ]
01914
1012

10134
10144
210081
10078
810220
810236
10428
910284
810283
8103ig
910348
10354
910347
210477
910875
810695
910737
10762
gi078g
$10808
§10828
210835
210841
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24-May-91
30-May-91
08-Jul-g1
11-Jut-1
17-Jul-g1
23-Jut-at
20.Jul-91
O4-Aug-@1
10-Aug-91
18-Aug-H1
22-Aug-at
28-Aug-9t
O3-Sap-B1
0S-Sep-91
15-Sep-B1
21-Sep-81
27-Sep-8t
03-Oct-81
0g-Oct-1
15-Oct-81
21-0ct-9t
7-Oct-91

810851
810880
10628
Q00000
Q00000
10048
10877
#10865
M9
911018
B11058
911088
LARRE
-S3R1- ]
811180
11212
811278
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911370
911392
811420
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STATION 131067

17 Toranto
AMBIENT AIR QUALITY SURVEILLANCE

SAMPLE DATE FILTER NUMBER LEAD PARTICULATES REMARKS

ug/cum ug/cum
01-Fet-i4 Ba159 12 3 o
02.Feb-84 840138 L1 ¥ ]
(4-Feb-B4 84 0.6 57 0
5-Feb-84 B al 55 0
U7-Feb-84 540143 0.6 0 [
8. Feb-54 B40154 wg 9 0
10-Feb-84 BAOZ45 a4 52 0
t1-Feb-84 40246 as M4 0
13-Feb-84 840280 1 8 0
14-Feb-84 840129 Lt} & 0
16-Febeiq 29 Lé & 0
17-Feb-84 840281 i 81 o
19-Febbd 2407 Qa1 2 [}
0-Feb.84 B2 ¥ 8 0
22-Feb-84 Ba331 L1 % 0
5-Peb-84 54007 o4 = o
25-Feb-84 340369 o6 al &
26-Fetntd 8400368 02 b o
28-Feb- 34 Bad16 as - L]
29-Feb-84 340419 a1 19 Q
02-Mar-84 B a3 0 a
03-Mar-84 B85 a3 &0 9
05-Mar-84 40384 0.1 16 0
06-Mar-£4 B40387 04 33 0
06-Mar-84 BA0Z8 0z 5 0
09-Mar-84 Ba0427 03 56 0
11-Mar-584 BA4SS 02 43 0
12:-Mar-B4 B a2 28 o
14-Mar-84 346521 04 49 0
15-Mar-84 840531 0.4 34 0
17-Mar-B4 B4054T a2 3 L]
20-Mar-84 840573 01 8 ¢
21-Mar-84 840572 &5 L1 L]
23-Mar-84 840487 [L¥} 2% ¢
2-Mar-54 84086 0.z B L}
16-Mar-84 840659 0.3 82 Q9
27-Mar-84 840658 03 104 0
I-Mar-84 4050 a2 L) 9
01-Ape-84 40676 04 52 [
0Z-Apr-84 840711 0.5 106 o
04 Apr84 840665 ol o 0
05-Apr84 B40666 a7 & [
07-Apr-84 840739 02 35 0
08-Apr-84 840731 o1 8 0
10-Apr-84 840726 a4 1% o
11-Apr-84 840725 a5 2 0
13- Ape84 840784 04 75 0
HApe-34 840783 8 ] I 1]
1o-Apr-B4 840857 ot 4% 0
17-Apr8d B40BS6 ad 70 0
1-Apr-84 840877 [+ 4 a
0-AprB4 840876 06 24 0
I-Apr-B4 840716 ot L1 0
D-Apr-84 40715 [ 8 [
01-May-84 830926 a3 0 (1
02-May-84 B4z 03 L] 0
O4-May-84 840095 o4 T 1]
07-May-54 SIS ol - 4 1
08-May-84 340954 ol <) 3
10-M ay-5d §41631 (11 » L]
11-May-8 841030 06 n a
13-May-84 B41044 a3 174 0
14-May-34 841052 L3 62 0
i6-May-84 541136 03 85 Q
17-May-84 #1135 0.4 2 0
[9-May-84 841159 L1 -3 0
20-May-84 B41{58 01 28 0
I2-May-84 841149 04 56 o
13-May-84 841148 0z 55 o
25-May-84 841055 03 B4 ¢
26-May-84 841057 02 « [
M-May-84 Ba1189 0.5 " o
01-Jun-84 841190 0.4 &5 L]
0G-Jur-84 841240 a2 47 9
Od-Tun-84 541259 143 53 0
06-Jun-84 B41215 0.3 % 0
07-Jun-84 841214 a6 54 Q
99-Jun-84 841203 1% M 0
10-Jun-84 B4131% &1 37 ]
12-Jun-84 41307 a3 59 0
15-Jun-84 841301 0.6 2] 0
18-Jun-84 841344 03 58 0
Idun-84 841259 Qa3 &6 &
ZT-Jun-84 841381 0.4 L o



H-Oct-84
O1-Nov-84
3-Nov- 34
G- Naov-B4
0b-MNowv-84
07-Nov-34
O%Nav.S4
10-Nowv-84
12.-Now-84
13-Nov-84
15.Nov-84
h-Nov-84
18-MNov-84
19-Nov-84

841374
841461
Ba1462
B41495
841494
841480
841481
841546
841547
Bal467
841468
841578
841564
841563
841616
1617
841637
841636
#1624
841623
841694
841593
8418
841739
841740
841741
841718
-2y
841702
84174
841810
841809
841601
841879
841870
841869
841897
841696
841966
841967
B41974
841824
841884
841585
842059
842058
B41995
841994
842068
842067
842060
842099
841062
847083
842115
842114
842175
842174
842161
842160
842188
842189
841133
841132
841254
842131
BATI47
1244

842202
A0k
#I34
[ raly ]
84178
B4s7
34161
842443
842442
842414
842407
B42455
842454
842470
842469
842522
8522
BA2535
854
842547
841346
842602
fat603
842618
842617
84794
842201

a9
a2
02
04
0z
03
at
03
oS
Q.4
03
04
a2
02
04
az
04
LE]
0z
e
a3
04
a3
03
01
03
03
04
a3
a3
Qs
0.4
0.4
4.3
0z
3
0.5
22
0z
04
a3
03
a7
ol
03
0.6
0.4
a2
0.3
04

0.4
Ot
0l
03
04
0z
az

ol
ai

s
04
a4
03
02
a7
04
04
a2
0z
al
03
03
0.4
ot
a1
o1
o4
0z
06
1 h]
al
62
az
0.8
0.5
03
0z
05
06
02
az
al
at
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21-Nov-84
2.Nov-84
24-Mov-84
2.Nov-84
T1-Nov-84
28-Nov-84
e Nav.§4
01-Dec-84
03-Dec-84
04-Dec-84
06-Dec-84
07-Dec-84
09.Dec-84
10-Diec-84
12-Diec-84
13-Dec-84
15-Deec-84
16-Dec-84
18-Drec-84
19-Dec-84
21-Dec-84
2-Dec-84
24-Dec-84
25-Diec-84
TT-DhecBd
28-Dec-84
30-Dec-B4
3]-Dhec-84

2-Jan-85
03-Jan-85
b5-Jan-85
D6-1an-85
08-Jan-85
09-)an-85
11-Jan-85
12-)an-85
14-Jan-85
15-Jan-85
17-Jan-85
18-Jan-85
X1-Jan-8%
21-Jan-85
23-Jan-8%
24-Jan-8%
26-Jan-85
¥7-Jan-8%
20-Jan-85
M-Jan-85
01-Feb-85
02-Feb-85
O4t-Peb-85
05-Feb-85
07-Feb-85
08-Feb-85
10-Feb-85
11-Feb-45
13-Feb-85
14-Feb-8$
16-Feb-85
17-Feb-85
1%-Feb-85
20-Feb-85
22Febn8S
23-Fet-85
25-Feb-35
26-Feb-85
28-Fep-8%
Al-Mazr-85
03-Mar-3§
Od-Mar-35
06-Mar-85
07-Mar-85
09-Mar-85
10-Mar-85
12-Mar-§5
13-Mar-85
15-Mar-85
16-Mar-8%
1&-Mar-85
19-Mar-85
21-Mar-85
22-Mar-85
24-Mar-45
25-Mar-85
27-Mar-8$
28-Mar-85
30-Mar-85
31-Mar85
02-Apr-85
03- A pe-BS
04 Apr-85
05-Apr-85
06-Apr-85
o7-Ape-5
D6-Apr-85

841696
B4be97
842689
842688
841732
842731
842755
842740
847741
B42740
#2769
[ra]
842785

#4282
842563
842865
842864
841844
842843
842892
842891
B42563
842664
842825
242824
842910
#2911

850102
850103
850154
450155
850141
450140

150063
850168
B50169
85010
850125
852
BN

BS0E6
850314
850312
850359
850358
850345
850044
850458

as0z01
850457
B50ddd
850443
850467
850466
850430
850429
850514
850513
850500
850559
R50546
8501545
830571
BSOS M0
B30198
850104
B50586
850587
R5{594
B50395
850616
850617
L5065
BS066E
BSGHO0
850H8
850707
_s5471?
BSUM0G
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850724
650729
850747
851
&0775
850774
850806

850604
850816
B5051%
850818
850817
850865
850864

850912
850919
850911
850918
550932

85083t

5091
851018
BS1017
a51016
851000
851001
851003
81027
851041
851055
£51054
451079
851043
851044
851075
RS 1060
81101
851100
851102
851103
BS1113
851114
851167
851156
851155
BS1200
851201
851200
851214
851228
85129
851237
851235
BS51136
B51245
851246
85117
851171
85127
1175
851172
BSEIM
551302
851308
851309
85130
851321
851326
851325
851332
B3l
851386
851376
By
851360
831367
851394
851372
513
BS1iN
851435
851437
&5 1460
851480
851486
851498
851497
851562
851576
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115
58
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58
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147
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14-Tui-85
15-Jul-85
16-Jul-8%
17-Jul-88
18-Jul-85
19-Jul-85
0-Tul-85
21-Jul-85
-Jul-88
Z3-Tul-BS
24-Jul-85
25.ul-85
26-ul-BS
1-Jul-85
8- Jul-85
29-Jul-88
30-1ul-85
3M-Jul-88
O1-Aug-85
02-Aug-8S
03-Aug-3§
-Aug-85
05-Aug-85
06 Aug-85
OT-Aug-85
06-Aug-25
M-Aug-85
16-Aug-85
11-Aug-85
12-Aug-BS
13-Aug-85
14-Aug-85
15-Aug-A%
16-Aug-85
17-Aug-85
18-Aug-85
19%-Aug-85
20-Aug-88
21-Aug-85
22-Aug-35
B-Aug-85
24-Aug-B5
25-Aug-B5
26-Aug-85
27-Aug-85
28-Aug-85
29-Aug-&5
M-Aug-85
3-Augss
&1-Sep-8S
02-Sep-85
13-5ep-85
04-5ep-85
05-Sep-85
06-Sep-85
07-5ep-85
08-Sep-85

851561
AS1564
851613
51614
BS1622
851623
B5te0i
851628
BSL634
851520
851650
851649
851672
BN 1699
BS 1677
851686
8179
85ty
83178
85879
851878
851877
BSIET3
AS1843
851544
851845
8518349
851827
851822
851826
851514
851513
851812
851807
851801
851690
85189}
451919
851918
851917
851902
fs1ms
851904
851959
851949
851948
851947
851991
a1y
451999
852030
852042
A52059
852056
852055
852054
52067
852068
852106
a52107
452108
851145
8546
852147
852153
8217
852178
217
1207
51206
252208
852218
BSZ282
85251
852299
852296
85297
8S 228
852281
851330
411
BS2604
B52Ma0
8523t
851332
851326
851348
852349
85350
851362
852360
851361
852%%
85392
85233
&51841
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03

02
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03
)
04
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18-Oct-8%
19-0c1-85
20-Onct-B5
N-Oc-85
L0185

T-Oct-85
15-0c1-85
26-Oct-85
21Oc1-85
28-Oct-85
29-Ocx -85
30-Oc1-85
M-Dcr-85
OL.Nov-85
UL-Nov-85
13-Nov-85
M-Nov-85
05-Nov-85
06-Nov-85
07-Now-58
08-Nov-85
Di-Nov-RS
10 Now-8s
11-Nov-BS
12-Nov-85
13-Nov-85
14-Nov-BS
15-Nov-85
16-MNov-85
17-Nov-85
18-Nov-85
19-Nov-85
2-Nov-85
12-Nov-85
23-Nov-85
24-Now-85
25-Nov-85
26-Mov-85
2T-Nov-83
25-Nov-8%
H-Hov-85
Mh-Nov-ES
01-Dec-85
02-Drex-85
03-Dec-85
4-Doc-B5
05-Dec-85
06-Dhec-85
07-Drec-85
08-Dec-85
9-Dec-85
10-Dec-B5
11-Diec-85
1}-Dec-85
13-Deec-85
14-Dec8
15-Dhec-B5
16-Doec-85
17-Dec-8S
18-Dec-85
18-Dex-85
20-Dec-85
11-Dec-BF
22-Dec-85
I3-Dhec-B5
24-Dhec -85
5-Dec-85
36-Dec-8%
2T-Diec-B5
18-Dec-85
29-Drec-85
M-Dec-85
31-Drec-85

01-an-84
02-Jan-86
3-Jun-86
04-Jan-86
05-Jan-86
06-Jan-86
07-Jan-86
DB-Tan-86
(%-Jan-86
10-Tan-86
11-Jan-86
12-Tan-86
13-Jan-86
14-Jan-86
15-Jan-96
16-Jan-86
17-Jan-86
18-Jan-86
1%Jan-86
20-Jan-236
21-Jan-86

852399
852559
852413
852417
852488
852540
852496
§52529
as1825
82528
852362
857549
BS25T6
a7
852591
852592
B52593
A52658
BS52665
B52664
852663
832668
852678
852680
852695
85212
851718
BSINY
52713
asIve
52691
552690
852768
851799
857741
852140
BSZTAL
BSITRS
852853
BIR5E
851859
452768
852770
852867

851865
851930
BS1934
BS7666
RE2050
RS20
451948
B3I9M
852961
852975
853036
853037
853020
833028
253012
833013
BN
853678
853079
853067
833068
S530m
853092
853091
RS 3056
853134
853133
853132
851189

455192
453188

Bo0041
860047
#60059

B60OT3

B600T4
B6DOTS
860115
LI RES
860114
B600TR

860125
850124
560180
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.)an-86
3.)an86
24-Jan-86
25-Jan-86
26-Jan-86
27-Jan-86
28-1an-B6
%-Jan-86
3W-Jan-B6
3i-Jan-86
01-Feb-86
02-Feb-86
03-Feb-86
Od-Feb-86
05-iFeb-86
06-Feb-86
07-Feb-86
08-Feb-86
0-Feb-86
10-Feb-36
11-Peb-86
12-Feb-86
13-Feb-86
14-Feb-86
15-Feb-86
16-Feb-86
17-Feb-86
18-Feb-86
19-Feb-88
20-Feb-B86
21-Feb-56
-Feb-86
Z-Feb-86
24-Fep-86
25-Feb-86
26-Feb.86
17-Feb-86
1B-Feb-86
0t-Mac-86
2-Mar-B6
3-Mar-86
Od-Mar-56
05-Mar-86
O6-Mar-86
07-Mar-86
08-Mar-86
09-Mar-86
16-Mar-86
11-Mar-86
12-Mar-86
13- Mar-B6
14-Mar-86
15 Mar-86
16-Mar-86
17-Mar-85
18-Mar-84
19-Mar-86
20-Mur-85
21-Mar-86
22-Mar-66
23-Mar-36
T4-Mar-36
25-Mar-86
26-Mar-86
TT-Mar-36
18-Mar-86
29.Mac-86
30-Mar-86
31-Mar-86
01-Ape-56
02-Apc-B6
03-Apr 86

05-Apr-56
06-Apr-86
07-Apr-36
08-Apr-86
05-Apr-86
10-Apr-Bé
11-Apr86
12-Apr-86
13-Apr-86
14-Ape-86
15-Apr-86
16-Apr-34
17-Apr-86
18 Ape-86
19 Ape-86

21-Ape-86
22-Ape-86
-Ape-36
24 Ape s
25-Ape-86

27-Age-88

860199
860148

860138

) |
860242
860136
860237
860314
860316
B60315

860350

806718

860721
86071
86728

860726
860653
860655

B60E15

851022
851024
861023

L0610
560613
Bol6 12
860735

861063
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B-Apr-86
9-Ape-B6
30-Ape-86
01-May-84
a2-May-56
03-May-86
04-May-86
05-May-36
06-May-86
Q7-May-86
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